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IT is with sincere regret that we announce the death of Oliver E. 
Cushing, Agent of the Lowell (Mass.) Gas Light Company, who died 
Friday, 17th inst. 








[OFFICIAL NOTICE. | 
New England Association of Gas Engineers. 
ih ahiamesee 
SECRETARY'S OFFICE, BIRMINGHAM, Conn., Jan. 10, 1890. 

The Twentieth Annual Meeting of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, on Wednesday 
and Thursday, Feb. 19th and 20th. The meeting will be called to order 
on Wednesday, at 10 a.m., by the President, Mr. R. B. Taber. 

At the present moment it is impossible to give a list of the papers 
which will be read at the meeting, but it is hoped that the literary part 
of the programme will equal any of those held in past years. 

Persons eligible for membership who desire to join the Association will 
please communicate with the Secretary, who will forward at once blank 
form of application. CHARLES H. NETTLETON, Sec’y. 











BRIEFLY TOLD. 
scenic 

Arc LIGHTING AT Boston, Mass.—Our item columns contain an ac- 
count of the award for public lighting by means of arcs in Boston for 
the current year, the bulk of which is to be performed by the Suburban 
Light and Power Company, at its bid of 39.74 cents per night per light 
for city proper, and 39.99 cents for the Roxbury district. The Boston 
Electric Light Company refused to tender for the work because the new 
set of specifications provided that the maximum rate that would be con- 
sidered should not exceed 40 cents per light per night, the refusal being 
based on the fact that at the maximum rate the Company would not be 
serving the interests of its stockholders did it attempt to secure the work. 
The Charlestown Gas Company, that had been performing the arc light- 
ing for the Charlestown district, alsorefused to tender, and for similar 
reasons to those submitted by the other Company ; but we understand 
that the Charlestown proprietors have reconsidered their former deter- 
mination, and have since agreed to go on with the lighting of the district 
at the rate of 40 cents per arc per night. This later action we presume 
may be fairly taken as indicative of the fact that the Gas Company can 
supply electric currents for lighting more economically than can be done 
by an independent Company. But be this as it may, we are just now more 
concerned with the reasons put forward by President Gilbert, of the 
Boston Electric Light Company, in defending, or rather explaining, his 
action in the matter of refusing to submit a tender. Having asserted 
that the officers and directors of the Company proposed to do all in 
their power to protect the amount of money invested by the stockhold- 
ers in their business, he stated that he was perfectly willing to leave the 
settlement of a contract price to the decision of the State Board of Gas 
and Electric Light Commissioners, or would consent to an inspection of 
the Company’s books by an expert or experts to be named by the Mayor, 
and abide by the result. Continuing, President Gilbert said: ‘‘If 
Mayor Hart had removed the restriction of a 40-cent limit, the Company 
could have put in a bid of 50 cents for districts where the housetops are 
wired, and for the remaining circuits an offer for a lower figure could 
have been made that would have brought the total average expense be- 
low 50 cents a light per night. At present it costs the Company 47 cents 
per light to illuminate the streets, hence, and simply from a business 
standpoint, the Company could not make an offer of 40 cents, on the 
basis more particularly of a yearly contract.” From President Gilbert's 
statement it would seem that arc lighting (that is, where a fair attempt 
to keep up to the candle power named in the specifications is the rule) 
is not a great bonanza at rates that are even largely in excess of many 
now maintained at various points in the country. President Gilbert’s 
statement, in any event, has the merit of being plain, if not blunt. 





THE AMENDMENT WAS NOT ACCEPTED BY THE Gas Company.—The 
following item was printed in our issue for January 13th: ‘‘The Paw- 
tucket (R. I.) Common Council has amended its contract for public 
lighting with the Pawtucket Gas and Electric Light Company so that 
the 2,000-candle power arcs now supplied on the all-night schedule may 
be changed to half ares.” Naturally this conveyed the intimation that 
the ordinance or agreement had been adopted by the Council and accept- 
ed by the Company. This, however, was not the result; the amendment 
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or order was only introduced, and the Gas Company-negatived the prop- 
osition. 


AN APPLICATION FOR AN OPPOSITION CHARTER AT FREEPORT, ILLS. 
—At a meeting of the City Council of Freeport, held on the 6th inst., 
Clerk Osborne read a lengthy ordinance, based on a proposition from 
Nathan Shelton, regulating the acts and prospects of an opposition gas 
company. The promoters propose to supply an uncarbureted fuel gas, 
under the Evans process, and to charge the consumers for it at the rate 
of $1 per 1,000. Ald. Holland, immediately on the reading of the prop- 
osition, after asserting his belief that such a measure should receive 
careful attention, moved that a committee of three, acting in conjunc- 
tion with the Mayor, should be appointed to sift the matter thoroughly. 
This opinion was concurred in by the Council, and the Mayor appointed 
Messrs. Holland, Brunn and Flachtmeir as such committee. The Free- 
port Gas Light and Coke Company charges from $1.80 to $2.25 per 1,000 
cubic feet for a good quality of illuminating gas, and its service so far 
has given good satisfaction to the residents. We imagine, however, that 
if tne Council Committee gives the proposed ordinance a careful scan- 
ning, and goes thoroughly into the aims and objects of those who are 
backing it, the project will not be indorsed by the authorities. 





Suir FoR DamaGes.—In the suit of Mr. J. S. Brown, of Bishop 
street, Montreal, who asks for $800 damages against the Gas Company, 
alleging that his family’s health was injured because of gas that escaped 
into his residence from a fractured street main, defendant has called the 
city into the case to guarantee it against the outcome of the suit. This 
is asked for because the main in question was fractured by the impact 
from a heavy steam roller used by the city in the operation of macadam- 
izing Bishop street. 


PROCESSES AND THEIR DEVELOPMENT IN ENGLAND DURING 1889.— 
In its retrospect for the last year, the London Journal thus makes men- 
tion of certain new processes and inventions in the gas industry : 

‘‘A fair number of new processes and invention’ in connection with 
gas making have attracted public attention during the past year. There 
has been a distinct revival of speculation in new or ostensibly novel 
descriptions of i!luminating and fuel gas. To say little of such devices 
as the Lawrence automatic gas, which is simply gas carbureted with 
petroleum spirit, or the Lothammer gas, which is carbureted under 
pressure with the same material, notice must be taken of the remarkable 
‘boom’ in water gas, which was secured by the clever financial opera- 
tions of the promoters of the British Water Gas Syndicate. The £5 
shares of this venture (£3 paid) were at one time forced up to £26; and 
two concessionary companies were launched before the bubble collapsed. 
The question of the possibility of utilizing water gas plant as an auxil- 
iary to the coal gas plant in British gas works, previously regarded 
as impracticable on the score of expense of production, was seriously 
raised towards the close of the year, whenthe Directors of the Gas Light 
and Coke Company sent their Chief Engineer (Mr. G. C. Trewby) 
to the United States to inquire into this and other matters of which 
American gas engineers have special knowledge. Several American 
gas engineers of experience in water gas manufacture came to this 
country about the same time with a view to demonstrating the practica- 
bility of making carbureted water gas here at a cost comparable with 
that of ordinary coal gas. It was reported that at least two, and per- 
haps more, of the London Gas Companies contemplated putting these 
claims to the proof of experiment on a working scale; and a working 
water gas plant has actually been erected by the Van Steenberg syndi- 
cate at Humphreys’ Hall, Knightsbridge. Meanwhile pressing ]a'or 
troubles caused attention to be given in increased measure to devices 
for reducing the handiwork of coal gas manufacture. Favorable notice 
was taken of the inclined retort settings of M. Coze, of Rheims, the suc 
cessful working of which with English caking coal was proved to the 
satisfaction of a deputation of representative English engineers who vis- 
ited Rheims for the purpose. M. Coze’s success has already attracted a 
host of imitators, with whom he will probably have to fight for his 
profits if his system, or anything like it, should be generally adopted. 

‘*The Dinsmore process of improving coal gas by carbonizing the tar 
has been partially adopted at Widnes, and is being experimented with in 
some other places. Mr. Valon, at Ramsgate, has developed a process 
for the production and use of pure oxygen in gas purification, by an in- 
genious modification of the Brin process for separating oxygen from the 
atmosphere. The Claus system of continuous gas purification by liquids 
in closed vessels was adopted et the Belfast gas works and used success- 
fully for 72 days, when there was a complete breakdown of the pumps 
aitached to the apparatus, which proved to be of unsuitable pattern. 
The capability of the plant, when in proper order, and the reliability of 





the system for dealing with a daily make of 1,600,000 cubic feet of gas, 
were, however, established ; and the apparatus is shortly to be started 
again with uew pumps. The interesting problem of dispensing, wholly 
or in part, with the lofty tide-framing of gasholders, received further 
elucidation from the continued success of the Rotherhithe experiment, 
in which a triple-lift holder has framing only to the height of the second 
lift. 'The example was followed in designs for enlarging several other 
holders belonging to the South Metropolitan Company. Mr. W. Gadd, 
of Manchester, brought out a patented invention for guiding gasholders 
from the base, which was to be tried on a holder not yet finished, at 
Northwich. Mr. E. Lloyd Pease, of the firm of Messrs. Ashmore, Ben- 
son, Pease & Co., of Stockton, patented a system of rope-guiding for 
gasholders, which was tried with success on a holder at Haslingden.” 








The Market for Gas Securities. 
os~ililgliliiaadin 

. During the week the market for city gas shares was strong even to 
buoyancy, although the actual number of transfers was not exception- 
ally large. Consolidated sold up to 963, and then reacted somewhat, 
but at no time did it go below 954, the highest point of the previous 
week. To-day (Friday, Jan. 17) opening sales were made at 954, and 
some brokers predict that lower figures will be recorded. We, however, 
do not share this belief, unless a considerable disturbance in the loan 
market takes place. Other city shares are also strong. 

Brooklyn shares are well up to the mark, with every indication that 
important developments in respect to consolidation cf interests will 
shortly take place. 

The event of the week in New York proposed gas legislation was the 
introduction by Senator Roesch, on the 16th inst., in the State Senate, 
of a bill amending the gas companies’ act to the extent of empowering 
gas companies to borrew money to pay debts or extend operations by 
bonds issued on franchise or property, not to exceed in amount the cap- 
ital stock, the issue to be made only with the consent of two-thirds of the 
stockholders. 

In out-of-town shares the most notable showing is made by the Con- 
solidated Company, of Baltimore, the bid rate having been advanced 
thereon to 55, holders offering at 4 point higher. This is an advance of 
5 points for the week. 

Bay State (Boston) common is inquired for at 23, while Laclede com- 
mon is offered at 184. Chicago Trusts are at 46 bid. 

It is likely that American capital will be invoked to carry out the pro- 
visions of a franchise recently granted by the authorities of Monterey, 
Mexico, for the operation of a gas works at that point. 





Correspondence 


(The JOURNAL is not responsible for the opinions expressed by correspondents. ] 


Dr. Wilkinson Objects to the Figures. 
New York Ciry, Jan. 11, 1890. 


To the Editor AMERICAN Gas LIGHT JOURNAL : 

My attention has been called to the article ‘‘A Question and an An- 
swer,” in your JOURNAL, December 9th, 1889. 

Mr. Smithson does not give you the whole story as to what the new 
gas company propose to do. In the first place, they have a complete 
coal gas plant of sufficient capacity to make coke for the balance of the 
works, which will consist of a process of ‘‘ wood water gas,” so success- 
fully used for several years at the New York Mutual Company’s works. 
We there found that wood of no matter what kind, oak, chestnut, pine 
(fat or lean), hemlock, bark, ete., would in every case produce the same 
number of cubic feet per pound ; the average for the whole time being 
55,000 cubic feet per cord. 

The process is patented, and has not been used in works named by 
you. It is entirely different in working and results from the usual wood- 
gas making ; hence the figures you give do not apply. We all know 
what Australian shale will do as an enricher, and the figures you quote 
have been far exceeded by the process we propose. 

Again, it is by no means certain that we shall use shale ; for I have 
before me a sample of oil that can be had in any quantities—1,000 bar- 
rels per day, if wanted—delivered in San Francisco at a price that will 
enable the company to deliver gas (of 25-candle power) in holder at 
about one-half the price named by you. 

As a rule, I do not answer such statements ; but when I have the fig- 
ures of actual work I feel it a duty to give them to the profession. 

A. W. WILKINSON, M. D., 





Chemist to the Mutual and Equitable Gas Light Companies, N, Y. city, 
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Another Step in the Granger Process. 
aig 
Letters patent (No. 418,711) were granted, on January 7, to Arthur O. 
Granger, of Philadelphia, for an improvement in a gas making process, 
the apparatus for which was patented by him on January 9, 1885, the se- 
rial number of the patent being 152,385. The specification submitted 
with his latest effort is as follows : 


My invention has reference to a process for the manufacture of water 
gas ; and it consists in first heating up a bed of carbon in a generator, 
and with the products of combustion therefrom heating up a superheat- 
er or fixing chamber by internal combustion, then passing steam into the 
bed of carbon producing water gas, then passing the water gas, mixed 
with carbureting fluid, through the superheater, entering at the end 
where it is least hot, and causing it to pass through the superheater, 
gradually entering a zone of greater temperature, until it finally escapes 
to the washer or holder from the end which is hottest, as is fully set 
forth in the following specification and referred to in the claim. 
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The object of my invention is to insure the illuminating gas passing 
into the superheater, at least the hot portion, and leaving the same at its 
hottest part, by which the thorough decomposition and fixing of the gas- 
es result, and at the same time the production of lampblack is entirely 
overcome. In apparatus in which the hydrocarbon vapors or liquids 
are caused to enter the superheater at its hottest portion part of the hy- 
drocarbon is instantly converted into lampblack and fixed upon the fill- 
ing or lining of the superheater, By overcoming this production of 
lampblack I greatly increase the production of illuminating gas, as well 
as improve the working of the apparatus. 

In the drawing is shown a sectional elevation of water gas apparatus 
in which to carry out my improved process. 

H is a superheater, and G is a generator, which are connected togeth- 
er in any suitable manner, as by th2 connecting flue or passageway E, 
which opens from the top of the generator into the bottom of the super- 
heater, or by an auxiliary flue connecting with the upper part of the 
said superheater. The generator is provided, as usual, with the blast 
pipe J and the steam pipe J, preferably entering below the grate bars. 


The superheater H is provided with a lower combustion chamber K 
and auxiliary flue C, connecting the flue Z with the upper part of the 
said superheater and above the filling J’. 

A is a water-cooled valve and works on the water-cooled seat B, and 
is adapted to close the entrance to the chamber K or the flue C, by which 
the product from the generator may be caused to pass either into the 
chamber K or the flue C, as desired, thus causing the said products to 
pass into the top or bottom of the superheater. 

L is the smoke outlet opening from the top of the superheater, and F 
is the gas outlet opening from the chamber K and connecting with the 
usual water seal or washer. 

D is the hydrocarbon spraying nozzle, which admits hydrocarbon flu- 
id into the upper part of the superheater, preferably where the water 
gas, which passes through the flue C, enters the superheater. If desired, 
the fluid hydrocarbon may be admitted anywhere in the flue C or in the 
superheater proper, or it might be admitted in the generator. 

In making gas the valve A is turned up, so as to close the flue C and 
open the passageway from the generator into the bottom of the super- 
heater or its chamber K. The smoke outlet LZ is opened and the blast 
from pipe J is turned on. The coal in the generator is brought to incan- 
descence by the blast from the pipe J, and the products are caused to pass 
into the chamber K, and are burned therein, the products therefrom 
passing up through the filling or internal bri¢kwork of the superheater 
and escaping by the chimney outlet. The air blast from pipe J is then 
shut off, chimney JZ is closed, and valve A turned so as to close the en- 
trance to the chamber K from the generator and open the auxiliary flue 
C. Steam is then admitted from pipe J, which, in passing up through 
the generator, is decomposed, forming carbonic oxide and hydrogen, 
which are conducted up through the flue C to the upper end” of the su- 
perheater, where they are preferably brought in contact with a carburet- 
ing fluid from nozzle D, and the mixed gases then pass down through 
the superheater, entering that portion thereof which is least hot and 
emerging from that part which is hottest, becoming thoroughly incorpo- 
rated and fixed into an illuminating gas,which then passes off by flue F’ 
through the usual water seal to the holder, if desired, preferably passing 
through purifying apparatus before reaching the said holder. 

If desired, the auxiliary flue C might be separate and distinct from the 
superheater and built in the form of an external tube, and in placeof one 
valve, A, two valves may be used, one controlling the entrance to the 
bottom of the superheater or chamber K, and the other the auxiliary 
flue thereof ; and it is evident that the smoke outlet might be from pipe 
F and the gas outlet from L ; but of course in this case the hydrocarbon 
nozzle D would be located at the bottom of the superheater or in the 
chamber K, the principle involved being identical with that hereinbefore 
described. 

It. is immaterial to my invention what the construction of the genera- 
tor may be or what location may be given to the gas outlet or the steam 
and blast pipes. 








Pressure Gauges and Pressure and Exhaust Registers. 
pa 
W. Ralph Herring, in his articles on the ‘‘ Construction of Gas 
Works,” now running in the English Gas Review, makes the following 
remarks on the pieces of apparatus mentioned in the headline: 


Pressure Gauges.—Gas as generated from the coal during the pro- 
cess of destructive distillation when subjected to the ordinary pressure 
existing in the apparatus of gas works, assumes a volume about 380 
times greater than the coal from which it is extracted; and this volume 
is capable of augmentation and diminution by the effect of the variable 
atmospheric pressure and temperature. For the purpose of appreciat- 
ing the various pressures to which the gas is subjected in the apparatus 
on the works, the water gauge is employed, which, in itssimplest form, 
consists of a glass tube of about five-eighths of an inch internal diameter, 
bent in the form ofa letter U. This tube is half filled with water, and 
a scale divided into inches and tenths of an inch is placed between the 
two tubes. One of the ends of the tube is covered by a perforated cap, 
while the other is made to communicate with the apparatus it is intended 
for. The gas pressure will depress the water in the tube to which it is 
connected, and raise it in a corresponding degree in the other tube; and 
the distance between the two levels indicates the pressure, which up to 
two or three inches is generally described in ‘‘ tenths,” and above this 
amount the term inches is applied. 

The tubes are usually of equal diameter, so that the depression in one 
is equal to the rise in the other; but when two tubes of unequal diameters 
are employed, such as when a small tube is placed inside a larger one, 
the depression and elevation of the liquid is in proportion to their re- 





spective areas. At one period, when the baneful effects of heavy pres- 
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sure were not understood, it was by no means unusual to find a pres: | The Alexander and Paterson Process of Making Oil Gas. 


sure of 30 or even 40 inches in some works, occasioned by small or | a 
choked mains and by defective purifiers. In these cases mercurial pres-| Letters Patent (No. 419,098) were granted on the 7th inst., to Messrs. 


sure gauges were used, which are similar to the water gauge, but having | Thomas and Samuel Alexander, of Kirkiutilloch, Scotland, and Robert 





tubes of only a quarter of an inch in diameter, and as mercury is about 


Paterson, of Glasgow, Scotland, for an improved apparatus for making 


thirteen and a half to fourteen times heavier than water, these gauges | Oil gas—the matters had already been protected by English patents—the 


were made proportionately shorter. Thus a column of 30 inches of 
water would be substituted by a mercurial gauge of 24 inches in length; 
but, with the advanced knowledge now prevailing, such pressure should 
never exist; at the present time, therefore, the mercurial gauge is no 
longer in requisition, and any slight varations in the pressure are not 
nearly so well indicated by this as with the water gauge. 

If tubes of unequal area are employed—say the one of ten times 
larger sectional area than the other—the water will be depressed nine- 
tenths in the smaller, and elevated but one-tenth in the large tube, and, 
by taking advantage of this circumstance, the pressure gauge can be 
made to indicate with one tube only, which in some cases may be desir- 
able. 

In all the various parts of gas works, whether in the retort house or 
on the apparatus, the simple tube gauge is preferable to all others, as 
there is no likelihood of its being {disarranged, whereas with other de- 
scriptions, if the water is not maintained strictly at the level, or when 
roughly handled, they are liable to mislead. By means of the gauge 
we are enabled to know the exact pressure existing in any part of the 
works, and from this ascertain the existence of any obstruction, either 
in the connections or in the apparatus, and stoppages in the district 
mains are, likewise, readily detected by its aid. 

It is, for the before-mentioned reasons, important that a pressure- 
gauge be fixed to the inlet and outlet of each piece of apparatus through 
which the gas hasto pass. In some cases, such as the washers, and 
more particularly the purifiers, one gauge on the inlet of each is suffi- 
cient, as the difference between the one and the other indicates the pres- 
sure. 

Pressure and Exhaust Registers.—The principle of the action of 
these instruments is the same as that of the foregoing, with the import- 
ant difference in make that they record as well as indicate the pressure 
or exhaust, as the case may be. This is accomplished by means of a 
float in water to which a vertical spindle is attached, having a lead pen- 
cil at the upper end, pressing upon a cylindrical graduated roll of paper 
upon a drum which is caused to revolve by clockwork once in the 
twenty-four hours, the paper roll being renewed daily. 

The exhaust register should be connected to the mains at a point on 
the inlet side, and the record shows exactly whether the exhauster has 
been kept working with regularity. 

The pressure register isin communication with the street mains, be- 
yond the governor, and records the various pressures maintained there- 
in during the day and night. The difference between the exhaust and 
pressure registers is simply one of detail in construction. 

King’s pressure-gauge works on somewhat the same principle, viz., 
a float in a suitable vessel of water. A cord is attached to the float, and 
passes over a small pulley on a spindle running in roller bearings. On 
one end of the spindle is a fixed pointer, which moves in front of a semi- 
circular dial, on which are inscribed very fine divisions indicating the 
pressure according to the rising or falling of water line caused by the 
pressure of the gas. This gauge indicates much finer variations of 
pressure, but is not used much, except when in skilled hands, as the loss 
of water by evaporation requires to be constantly made up, otherwise 
the indicators would be incorrect. This disadvantage has been quite re- 
cently overcome by the introduction of Messrs. Harrison and Sheard’s 
patent mercurial gas pressure-gauge, Messrs. W. and B. Cowan (of 
Smith Square Works, Westminster, 8. W.) beingthe manufacturers. It 
is a most convenient and portable appliance, and is constructed on the 
principle of the ‘‘ King’s” gauge, but with mercury to operate the float 
instead of water, thus absolutely overcoming the difficulty of loss by 
evaporation. To the float is attached a small spindle, on the upper end 
of which is a rack, which actuates a pinion on the pointed spindle. The 
dial can, when required, be made to indicate vacuum and pressure. The 
top of the float-chamber is arranged in such a manner that even if the 
gauge were turned upside down the mercury could not escape, thus al- 
lowing the instrument to be carried from place to place without fear of 
derangement. This is a very valuable instrument, and one that should 
be in the hands of all gas managers. I see no reason why the principle 
of substituting mercury for water should not be applied to the gauges on 
jet photometers, as now, with water, and in hot rooms, the level of the 
water requires constantly adjusting, and one can scarcely even look at 
the jet without the question presenting itself to the mind, ‘‘ Is the water- 
line right ?” 


principal features of which are outlined in the following specification. 
The inventers say: 

Our invention has for its object, by improved, simple, and easily 
managed apparatus, to make gas of good quality from oil, the same be- 
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ing specially designed for use at country houses or in connection with 
works or other buildings where gas is made on the premises. 

In carrying out our invention we employ one or more horizontal re- 
torts of a cylindrical form arranged in a building with a fire grate and 





flues suitable for heating the retorts with ordinary fuel. The oil to be 
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converted into gas, and which is by preference purified petroleum or 
mineral oil, is led into each retort by two or more straight horizontal 
pipes placed near the inner surface of the retort, by preference at the 
upper part, and extending from the front end of the retort nearly to the 
back end, the inner ends of the pipes being open. The oil is partly con- 
verted in passing along the horizontal pipes and issuing from their inner 
ends. The vapor or gas is further acted on by the heat in passing from 
the back to the front end of the retort, at which latter part the outlet is 
situated. 

Minor improved details, upon which the practical succsss of the ap- 
paratus largely depends, are hereinafter described. 
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Fig. 3. 


In the accompanying drawings, Figs. 1 and 2 are front and side ele- 
vations ; and Figs. 3 and 4 are vertical sections, as at right angles to 
each other. 

In the apparatus two cylindrical iron retorts 5 are placed in a brick 
building 6, the back ends of the retorts being formed with studs 7, by 
which they are supported in the back wall of the building. The front 
ends of the retorts project through the front wall of the building 6, and 
each retort is fitted with two end covers 8 9, each upper cover being 
bolted to the retort in a comparatively permanent manner, while each 
lower half 9 is held in place by a common bridle and screw 10, so that 
it can be easily opened for cleaning out the retort. Within the building 
6 the retorts 5 rest on a horizontal fireclay slab 11, and the fire-place 12 
is made at one side and communicates with an upper oven space 13, in 
which the retorts are situated. The fire gases pass over the retorts 5 and 
have free access to their sides, and then pass downward at the side fur- 
ther from the fire-place 12 and enter through ports into a flue 14, extend- 
ing under one of the retorts. From the front end of the flue 14 the fire 
gases enter a flue 15 under the other retort and proceed along it to a 
chimney at the back (but not shown). 

Through the top front cover 8 of each retort 5 two pipes 16 are fixed 
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Fig. 4. 


so as to extend along inside the retort near its upper internal surface to 
within a short distance of the inner end of the retort. These pipes 16 
have their inner ends open, and are supported’ near their inner ends by 
a ring 17, placed inside of the retort, and which ring divides the retort 
into oil or gas chambers. The pipes 16 are made quite straight to facili- 





tate the cleaning, and each is fitted with a screw-plug 18 at its front end 
which can be withdrawn to admit a cleaning instrument. The oil is led 
into each pipe 16 at one side, near its outer end, by a pipe 19, made with 
a siphon bend and provided with a funnel 20 at its outerend. Each re- 
tort pipe 16 is separately supplied with oil, the several funnels 20 being 
for convenience arranged in a horizontal row beneath separate stop- 
cocks 21 upon a main supply pipe 22, fitted with a main stop-cock 23, 
and connected with an oil tank (which is not shown, but which should 
be placed at a level a little higher than the stop-cocks 21). The total 
supply of oil can be regulated by the main stop-cock 23, while the por- 
tion of the supply allotted to each retort pipe 16 can be separately regu- 
lated by the branch stop-cocks 21. The gas formed in the retorts 5 pas- 
ses off by ascension-pipes 24, connected to their front ends at the tops, 
into a main 25, and thence by a pipe 26 into a vertical pipe 27, which is 
provided with two stop-cocks 28 29, one above and the other below the 
junction of the pipe 26. The upper stop-cock 28, when open, communi- 
cates directly with the atmosphere, and the lower one 29 communicates 
with an ordinary assemblage of pipes 30, known as an air condenser, 
the set of these pipes 30 being supposed to be seen in edge view in Fig. 
1 and to be extending backward. A branch pipe 31 (shown in Fig. 1) 
is at the back end of the condenser, and is for the attachment of a pipe 
leading to a gasholder of any convenient kind. The lever handles of the 
two stop-cocks 28 29 are connected by a rod 33 in such way that the ac- 
tion of opening one closes the other. When freshly starting to make gas 
the upper stop-cock 28 may be opened to allow the gas or vapor first 
formed, and which is mixed with air, to escape to the atmosphere instead 
of mixing with any good gas there may be in the condenser and gas- 
holder. The gasholder drum is counterbalanced by weights made suffi- 
ciently heavy to raise it and produce a partial vacuum inside of it for 
the purpose of drawing the gas from the retorts and through the con- 
denser and piping. This arrangement makes it necessary to providethe 
two connected stop-cocks 28 29, hereinbefore described, and the closing 
of the lower one 29 when the upper one 28 is open prevents air from be- 
ing drawn in by the action of the partial vacuum. 

Our improved apparatus, as hereinbefore described, is such as to al- 
low of the acticn being easily and satisfactorily regulated and controlled, 
without which good gas cannot be formed economically and the appara- 
tus cannot be kept in good order. With a suitable regular heat in the 
oven or flue space 13, it is essential for good working that neither more 
nor less than the proper supply of oil should be maintained. By open- 
ing the stop-cock 28 and allowing gas toissue from it itscolor will afford 
a means of judging whether the action is going on properly, and the at- 
tendant can adjust the supplies of oil or the heat from the furnace ac- 


cordingly. 








The Illinois Coal Industry. 
— 

The eighth annual compilation of statistics of the coal industry of 
Illinois has just been completed by Col. Lord, Secretary of the State 
Board of Labor Statistics, and is ready for publication. The record for 
the year ending July 1, 1889, shows the following summaries from the 
reports of the several mine inspectors as compared with the preceding 


year: 


1889. 1888. 
Number of tons of lump coal mined......... 11,597,963 11,855,188 
Aggregate value of product at the mine...... $12,496,885 $13,309,030 
Average value per ton at the mines.......... $1.0775 $1.123 
Number of employees of all kinds........... 30,076 29,410 
I OS oS a da ves eens wovcsesecs 23,583 23,648 
Number of other employees (including boys). 6,943 5,762 
Number of boys employed underground. .... 859 868 
Average price paid per ton for hand mining. . sine ~— 
42 


Number of men killed 

The total fuel product, including what goes through as well as over 
the screens, for 1888 was 13,396,362 tons ; and for 1889, 13,105,698 tons. 
There is a shortage of 694,452 tons in the northern half of the State, and 
an excess of 437,227 tons in the southern half over any previous year. 
Macoupia is the banner county, raising 1,202,187 tons. The average 
value of coal at the mines in the State has gradually declined from 
$1.51 in 1882 to $1.07 in 1889. This, however, gives little idea of the 
wide variation in values in different localities and under differing condi- 
tions. . The extreme of prices reported is from 50 cents to $2.25 per ton. 
Fifty cents per ton on the track is given as the average value of coal at 
several places in St. Clair county, and in one mstance 60,000 tons are re- 
ported at this price. This is, however, altogether exceptional, and is the 
lowest price ever given the inspectors. Above this, prices range in the 
same vicinity from 62} cents to $1 per ton, giving an average for the 
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fifth district of 87,1, cents. In the second district, on the other hand, in | the smoke from the torches and lamps sometimes becameso dense in the 
the northwestern portion of the coal fields, prices range from $1.25 to | headings as to cause a stoppage of the work. When more torches were 
$2.25 per ton at the pit, with an average of $1.43. These extremes in | added to increase the light the increased amount of oxygen consumed 
prices are by no means arbitrary, but doubtless fairly indicate the actual | and smoke evolved produced an-opposite effect, making the lights so 
difference in the cost of production; for competition is sufficiently active | dim that the darkness was almost visible ; while the lamp-black emitted 
everywhere to keep prices close down to the cost of the coal. by these lamps filled the lungs of all exposed to its influence. 

In view of the mildness of the winter and the depression in trade oc-| The stationary lamps were constructed of tin, with a flat reservoir to 
casioned by it, and more especially in view of the general suspension of | hold the burning fluid, from which a small pipe extended down about 2 
operations in the northern field pending a settlement of the wages ques: | feet, and then projected horizontally about 10 inches, terminating inthe 
tion during the last two months of the year, the falling off in the annu-| burner. Hat lamps were used by the miners, in which miners’ oil was 
al output is perhaps less than might have been expected. The number | | burned with kerosene added to increase the flame. Candles were also 
of mines and of men is slightly increased over all former years ; the av- | occasionally used for hat lights. 
erage value of the product has dropped from $1.12} to $1.07} per tcn;| These lights were also used by John Brunton & Company at the be- 
the average number of days of active operations has fallen from 220 to | ginning of the work below Harlem River, but they were generally re- 
211 ; the price of hand-mining for the State at large is found to have | placed by electric lights in December, 1886. As the headings on this 
slightly increased, and the number of fata) accidents has materially di- | | portion of the work were advanced only a few hundred feet at that time 
minished. There has been rather more than the usual number of new | the bad effect of the oil lamps was less noticeable. 
mines opened, but a corresponding increase in the number closed, while| Electricity was introduced on the Northern Division in 1886, but the 
the number of mining machines reported as in use is less by 37 than the | lamps placed in the tunnel were very far apart. In the tunnel leading 
number in use the year before. from shaft 2 the intervals between the lamps varied from 500 to 600 feet. 

The four mines from which have been delivered the greatest tonnage | At shaft 11 there were three lamps in 2,000 feet. In November and De- 
during the year and the only ones which have produced over 200,000 | cember, 1886, the official report showed that 7 electric lights were burn- 
tons are the Chicago, Wilmington and Vermillion Coal Company, No. | ing in the headings of shaft 2, and the same at shaft 3. Atshaft 5, on 
1, at Streator, La Salle County; Consolidated Coal Company of St. | December 21, 3 lamps were reported to be in use by the bricklayers, and 
Louis, No. 6, at Staunton, Macoupin County; Consolidated Coal Com- | 8 along the tunnel; but this is the only case where so many lamps were 
pany, of St. Louis, No. 1, at Mount Olive, Macoupin County, and Pana| used. Two lamps were reported at shaft 6, and 4 at shaft 9. The full 
Coal and Mining Company, Colliery No. 1, at Pana, Christian County | number of electric lamps given above was not burning all the time, but 
—the total tons produced being 922,484. The average daily wages paid only at intervals, particularly in the tunnel. Frequent reports were 
machine men indicate ruling rates of $2.25 and $2.50 per day for ma-| made of from 5 to 7 gasoline torches being used by the bricklayers in 
chine operators, $1.75 for helpers, $2 for blasters, $1.75 for loaders, $2|one heading. 
for timber men, $1.50 and $1.75 for laborers and $2 for drillers. The| On the Southern Division, which was built by O’Brien & Clark, elec- 
average prices paid for mining by hand decreased from 80 cents per ton | tric lights were the rule, and, consequently, the condition of the atmos- 
in 1883 to 73 cents in 1889, though in 1886 the average was as low as| phere was very much better. The lights were not frequent enough in 
673 cents. These are general averages by districts. The extremes show | the tunnel to permit one to travel about freely without the aid of lamps, 
the lowest to be 31} cents and the highest $1.50. The price paid for the | but all points where work was in progress were well lighted by electric- 
greater portion of hand-mining is from 50 cents to 95 cents a ton, the|ity. On a portion of the work 4 lamps were burning within 1,000 feet ; 
latter in the thin web coal of Will and Grundy counties and the former | but in other places they were 500 feet apart. The miners and muckers 
in the high and dry seams of the southern fields. were provided with the usual hat lamps, but in some of the headings 

This year the machine-mined Coal is 21 per cent. of theentire product; | candles were used altogether for hat lights, especially at shafts 16 and 17. 
last year it was 19 per cent. The increase in the output of this character | An electric light plant was placed at nearly every shaft. A complete 
is largely in the fourth district, and the decline in the first and fifth. | electric lighting plant would have required a steam boiler, an engine, a 
Several new machines have been produced during the year and several | dynamo, and necessary lamps, but as boilers were provided for operat- 
experiments have been made in the use of electricity in the place of com- | ing the compressors and hoisting engines at each shaft, the surplus pow- 
pressed air. The mine at Girard, in Macoupin County, has an electric | er was generally suflicient for operating the dynamos. At many of the 
plant on trial which is furnishing motive power to a new device for un- | shafts the dynamos were placed in a room separated from the rest of the 
der-cutting the coal and at the same time furnishing a current for a sys- | plant to guard against accidents. 
tem of electric light throughout the workings. With the gradual de-| The best location for the wires in the tunnel was up out of the way 
velopment of the coal resources of the State it is found that the number | near the roof, and secured to the rock or the arch of the completed con- 
of operatives drawn there by the demands of this industry increases year | duit. On a portion of the work the wires were placed only a few feet 
by year, regardless of the fluctuations in trade in wages. This receives | above the floor, where they were liable to cause accidents whenever the 
fresh illustration in the totals reported for this year, which has not been | insulation became imperfect. The lamps were suspended from the cen- 
altogether a prosperous one, and yet the number of employees now in | ter of roof, or at one side, as was most convenient. 
the State is reported as 30,076, or 666 more than in any previous year. The engines used for operating the dynamos were small, usually from 

After rehearsing the history and results of the great wage controversy | 15 to 20-horse power, and the dynamos were adapted for divided arc 
in Northern Illinois the report says: ‘‘Thus ended a strike which|lamps. To operate a full-sized arc lamp of 2,000-candle power requires 
involved more men, more loss of time, more loss of good wages and of | about 1-horse power. The lamps used were of 1.200-candle power, 
product, occasioned more distress, commanded more public sympatliy | which did not require more than } of a horse power each. Only one 
and discussion, more public declarations of the points at issue by both | plant supplied more than 15 lights, so that a 15-horse power engine gave 
parties, and at the same time was conducted with more patience and | ample power except where there was more than one dynamo at u shaft. 
moderation on the part of the men in view of their number and distress, At Shaft 30 there was a large dynamo with capacity for 30 lamps, which 
than any which has occurred in the history of coal mining in this | supplied the current for lighting 6 shafts, from Shaft 27 to 32, inclusive. 
State.” The conditions here were different from those on any other portion of 
the line, and unusually favorable for lighting several shafts with a sin- 

Methods of Lighting Work on the New Croton Aqueduct. | gle plant, as these shafts were either located in Tenth avenue or adjacent 

' ; —— | |to it, permitting the telegraph poles on the avenue to be used for carry- 

The Engineering Record, in the course of a series of articles on | ing the wires between the shafts,which were only 4 a mile apart or less. 
‘* Builders’ and Contractor's’ Engineering and Plant,” alludesin the fdl-| The dynamos and conductors used on the Aqueduct were ip use cun- 
lowing manner to the methods of lighting followed by the contractors in | tinuously day and night, and were subjected to pretty rough treatment, 
charge of the work on the new Croton Aqueduct : the wires being carried in wet shafts and tunnels, in process of construc- 

The methods employed for lighting the tunnel of the new Croton | tion, and having, with the lamps, to be shifted daily to permit blasting. 
Aqueduct during its construction were chosen by the different contra¢t-| Lightning arresters, to protect the dynamos, were placed on the main 
ors to suit their own ideas as to system, except on that portion of the | current wire, outside of the stations, except in the Ball system, where 
work where the orders to use improved methods were complied with. the wet poles were expected to supply all the conduction needed. 

On the Northern Division, where the work was executed by.Brown,| The lamps used for arc lighting on the Aqueduct differed slightly from 
Howard & Company, kerosene lamps and gasoline torches were gener- | the ordinary lamps for street service, but the change was only that nec- 
ally used, Each torch being provided with 15 burners, consumed, a | essary to adapt them for rough usage. 
large amount of oxygen, nearly as much as 15 men would require, and The dynamos and lamps used for supplying light in the cecilia 
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shafts and tunnels were furnished by the following parties: the Bell 
Electric Light Company, New York City ; the Thomson-Houston Elec- 
tric Company, Boston, Mass.; the Schuyler Electric Company, Middle- 
town, Conn.; the United States Electric Lighting Company, New York 
City, and the Brush Electric Company, New York City and Cleveland, 
Ohio. 
Power for running the dynamos was supplied by engines of the fol- 
lowing makes—viz.: Westinghouse, Payne, Lidgerwood, Greenfield, 
Sullivan & Ehlers, and the New York Safety Steam Power Company. 








Former for Square Pipe. 
—_ —- 

The Pittsburgh Sheet Metal Tool Company, Limited, of Allegheny, 
Pa., is introducing to the trade a machine for forming square heater 
pipe, cans, boxes, etc., a general view of which is shown in the accom- 
panying illustration. The manufacturers state that this is one of the 
best for the purpose which has ever been offered the trade, and that it 
will form a perfect angle up to 90° with one motion of the hand. It is 
designed for executing any description of square work. It is claimed to 
be speedy, accurate, and economical in operation. The arrangement of 
the gauges is such as to make it unnecessary to lay off the sheets to be 
formed, and that when once set long and short sides can be alternately 
made as readily and speedily as if but one gauge was employed.. A 





Machine for Forming Square Pipe. 


careful inspection of the accompanying illustration will convey a very 
good idea of the general arrangement of parts, making a detailed de- 
scription unnecessary in this connection. The machine weighs about 
45 pounds, and may be employed on any bench without the necessity of 
fastening it down. It is said to be in use in a number of large manu- 
facturing establishments in Pittsburgh and other cities, and those who 
have employed it speak in high terms of its operation. 








The Lighting of an Imperial Railway Train. 
ninth 

M. Warchowsky, Engineer and General Inspector of the Russian rail- 
ways, gives a description of the somewhat extensive electric lighting of 
the Imperial train which was adopted after preliminary experiments 
with a part of the trainonly. The firm of Jablochkoff & Co., of St. 
Petersburgh, constructed and fitted the incandescent lamps, which are 
of 6 to 8-candle power at 30 volts, the conductors arranged with con- 
tacts between the carriages, the accumulators disposed in three groups, 
the apparatus for charging these accumulators, the voltmeters and am- 
meters, and also the dynamo. Thesteam engine for driving the dynamo 
is a Brotherhood 3-cylinder machine. The boiler, horizontal, with iron 
fire box and tubes, was made by Messrs. Nobel, St. Petersburg. The 
dynamo, steam engine, boiler, the battery of 36 accumulators, and the 
reservoir of water are fitted in the middle compartment of a wagon with 
four partitions specially constructed for the purpose. The other com- 
partments containing the fittings and oil, the fire pumps, the Graftio 
apparatus for controlling the speed of the train, and, lastly, a Schwarz- 
kopf apparatus for prevention of explosion of the boiler. The Imperial 
train consists in all of 15 carriages. The total number of lamps em- 
ployed is 253, and they are disposed as follows: Electric wagon, 6; 
workshop wagon, 8; the Minister of Internal Communications, 22; the 
. Czar’s servants, 15; kitchen wagon, 13 ; buffet wagon, 13; dining-room 
car 26; Czarina’s car, 18; Imperial car, 36 ; Grand Duke, 20; ladies-in- 
waiting, 21; body guard, 13; luggage, 7. All the incandescent lamps 
can be turned on or off separately by the aid of two cords, one red, the 


American Gas Light Journal. 


75 





wagon, enclosed in a wood box ; a third battery of the same number of 
cells is placed in the dining-room car. The accumulators are charged 
by the main current from the dynamo. The engine is capable of work- 
ing at 15-horse power, but works usually at about 12-horse power. In 
the carriages the lamps are distributed singly and in groups. The lamps 
are either obscured or fitted with ground glass shades, and in the Im- 
peria] car movable fittings are used. 

When the whole of the train was completely fitted, the authorities 
made two thorough tests. First, the train when standing was lighted 
for 24 hours; secondly, ihe train was completely lighted during the 
journey from St. Petersburg to Moscow (400 miles), at an average speed 
of 35 miles an hour, at Moscow during a stoppage of 10 hours, and 
throughout the return journey to St. Petersburg. During the last tést 
the dynamo was stopped for about two hours, and the accumulators 
completely charged were then used alone. The Imperial! train during 
the journeyings of the Czar in 1888 ran a distance of more than 5,000 
miles, and the electric light always worked well. The train was 
partially wrecked during the catastrophe of October, 1888, but the 
wagon on which was this rolling electric central station, which fol- 
lowed next to the tender of the second locomotive, was practically un- 
injured. 





Electric Lighting of Ships. 
ee 

Engineering says the past year has been notable for the large propor- 
tion of vessels fitted with the electric light, and also for the progress 
made in the economical and effieient production of that light: ~ “Fhe 
speed of dynamos has formed one of the most important subjects of 
study by the electrician, and while in the case of almost all other. en- 
ginues greater speed is the desideratum, here the reduction of the number 
of revolutions is the aim sought after, for thereby is the life of the ma- 
chine lengthened. We are now within a short distance of attaining 200 
revolutions. The are Jamp, because of the great care it requires—and 
which is seldom given on shipboard—is being superseded by sunbeam 
and groups of high candle power lamps, which are adopted specially for 
cargo working. The relative advantages of single and double wires in 
ships is a bone of contention amongst electrical engineers ; but the tend- 
ency is regarded as towards the single wire system, where with due care 
on the part of the engineer there is no likelihood of the compass being 
affected. Dynamos for incandescent lighting are of such low pressures 
as to insure complete safety of life. Danger aione lies in improper qual- 
ities of materials and indifferent workmanship. Steamers of all types 
now adopt the electric light, and this year the number of cargo vessels 
fitted with an installation has been most marked. It is used for all pur- 
poses, and in one particular respect in which the development is most 
noteworthy ; it is the fitting of cargo boats with long cables which may 
be run from the ship over the wharves to light them up when cargo is 
being moved. It is too late in the day to speak of the general advan- 
tages of the electric light over the paraffine lamp. 





The Conversion of Gas Globes into Regenerative Lamps. 
_ 
[A paper read by Mr. D. R. Gardner, before the Glasgow (Scotland) 
Philosophical Society. | 


The author began by stating that he was led up to the invention he 
was about to describe by his experience in connection with the consump- 
tion of smoke in boiler furnaces. Many years ago, after having been 
summoned for creating an alleged nuisance by smoke, he investigated 
the principle of consuming, or rather of preventing smoke ; and he 
found that highly heated air, properly applied in the furnace, was all 
that was necessary. He afterwards proceeded to bring this principle to 
bear in the production of a regenerative gas lamp suitable for shops, 
halls, ete. He studiously avoided the method in which other inventors 
had carried out the principle of regeneration in gas lamps, and was: ted 
to supply the air from the bottom of the shade alone, an. to control:the 
draught by means of a damper at the top of the funnel, which, by being 
screwed up or down, adapted the lamp for burning gas of any quality 
or at any pressure. In like. manner he carried out the same priuciple 
in ordinary gas globes or shades. 

With the view of explaining the science of increasing light for illu- 
minating gas, the author quoted from an article in ‘‘ Ure’s Dictionary 
of Manufactures and Mines,” to show that the proper burning of illu- 
minating gas depended upon certain physical and chemical conditions, 
the due observance of which was of great importance in the develop- 
ment of a maximum amount of light. Chief of these was the prevention 





other black. Another battery of 18 accumulators is placed in the buffet 


of.the escape of any particles of carbon unconsumed. He <also.referred 
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to Dr. Frankland’s Argand burner, fitted with a double chimney for the 
purpose of highly heating the air; the result being that when 3.3 cubic 


feet of gas were consumed per hour with the single chimney, 13-candle | 


power was yielded by the gas, whereas by employing the double chim- 
ney 21.7-candle power was developed. ‘The double chimney was tried 
by the author before he was aware of its previous use ; but he found it 
to be valueless, as the double glass considerably obstructed the light, and 
the dirt and moisture carried in by the current of air further obscured 
it. He then resorted to the ordinary globe, and discovered that by ma- 
terially diminishing the outlet the flame materially increased in size. 
His thoughts were at once directed towards the materials and form best 
suited for a cover to the shade. Asbestos was tried, by moulding or fit- 
ting it on the globe; but when a high temperature was maintained the 
globes would occasionally crack. Latterly, after making various at- 
tempts to overcome this and other difficulties, the author hit upon the 
expedient of using small plates of mica between the asbestos and the 
glass shade as non-conductors of heat. Although he had subjected the 
shades to very severe tests, he had not since broken one. The cover 
might now be considered to be as simple and perfect as it was possible to 
make it, as it suited all qualities of gas, the different pressures, the vari- 


| increased luminosity to the carbon contained in the gas, and that it is 
| necessary to retard the flow of gas at the burner. The question came to 
be: ‘‘ Had those two points been attained by the application of the as- 
bestos cover?” One experiment, he remarked, would be sufficient to 
demonstrate this. He caused a cloud of smoke from a piece of brown 
paper to enter the shade, which showed a quiet condition of the atmo- 
sphere around the flame, and consequently a retardation of the flow of 
gas at the burner, while the temperature of the surrounding air was 
raised to the point desiderated by Dr. Frankland for the combustion of 
the light carbureted hydrogen that passes off unconsumed from an ordi- 
nary gas flame. Mr. Gardner declared that he had burned a number of 
lights with the covers on in a small room for a couple of hours, and on 
returning to the room from the fresh air, he could not perceive the 
slightest unpleasantness in the atmosphere ; whereas if the shades had 
been without covers the air of the room would have been both disagree- 
able and unhealthy. 

The illuminating power attained by Glasgow gas by the use of the 
Gardner asbestos cover had been tested by Mr. Terrace, under the direc- 
tion of Mr. Foulis, and the results were shown in a table exhibited, of 
which the following is a copy : 














Tests with Union Jet Burners 
at 5-10ths Pressure. 





Description of Globes (Clear). 


Iliuminating Power Corrected to Five Cubic Feet. Increase per Cent. with Cover. 


| 
Open | Globes without 


Globes with Open Flame 








Consumption Globes without 
No. per Hour. Flame. Cover. Cover. as Standard. Cover as Standard. 
Cubic Feet. Candles. | Candles. | Candles. Per Cent. Per Cent. 

cic pietsspe cain nce nr es ovessennel 8 5.00 22.19 20.91 24.49 10.36 17.12 
She Ske spate vesnetestcesenscoessess 8 mee §— ss Neenuua. geaokes | 19.40 24.50 10.41 26.29 
inne éesenevcresvecceces 8 5.00 22.25 20.25 24.61 10.60 21.53 
Gupnets AMMO ...... 22s ccccccccscsssesees 6 3.75 20.15 17.10 22.41 11.21 31.05 

> De kkeheaes sb teeend canescens 4 2.75 15.49 13.25 18.83 21.56 42.11 
Squat, small sate 4 5.08 11.41 10.27 | = 14.75 29.27 43.62 

Sas taal alata hae ae 11.41 | 9.89 | 13.66 19.72 38.12 
Nelson (ground, with flowers) 5-10ths... .| & 5.00 22.35 14.35 ME ” Bagi h wavctieess 37.14 
Queen Anne (clear, with fern) at an angle 

ER wide ph’ nkeis s0¥in ine ne 8 5.00 18.88 16.81 29.03 53.76 72.70 
Queen Anne (clear) at an angle of 45°, at 

oO ea eeakeens Peaeewnn ah 4 2.75 sai 120.50 











ous sizes of burners, and could be used with the present shades and gas 
fittmgs by merely placing it on the shade and adjusting the regulator. 
The appliance has been patented in the United Kingdom, and will be in 
other countries. 

The following is a brief description of the cover in the form now ar- 
rived at by the inventor: Sheet asbestos, specially prepared for the pur- 
pose, is cut into discs varying from 4 up to 7} inches in diameter, and 
rising } inch to each size, so as to suit all the different sizes of shades. 
In order to hold the cover in its place three asbestos studs are fixed on 
its lower surface, moving in an eccentric, which allows the cover to be 
most perfectly fitted. Round the lower edge there are half-a-dozen discs 
of mica fixed. These act as non-conductors between the glass shade and 
the cover. In the center of the cover there is punched out an opening 
14 inches in diameter, and the disc so removed 1s fixed by means of a 
stud to the cover at one side of the opening on which it turns—thus be- 


coming a valve to regulate the size of the aperture according to the qual- | 


ity and quantity of gas used. 

Mr. Gardner stated that he had recently called upon Mr. W. Foulis, 
the General Manager of the Glasgow Corporation Gas Department, to 
confer with him on the invention. This gentleman at once heartily took 
up the matter, and volunteered to have it subjected to a thorough scien- 
tific testing photometrically by Mr. D. Terrace at the Dawsholm Gas 


Works. The author then briefly referred to some of the papers on ‘‘The | 


Economical Use of Gas,” by Mr. Terrace and the late Dr. Wallace, and 
weat on to state that the former gentleman, in showing that the im- 


‘skh eee 9.59 21.15 








Proceeding, the author stated that the tests were taken horizontally 
and in the most favorable conditions for the open flame, viz., with a No. 
8 burner consuming 5 cubic feet of gas per hour at 0.5-inch pressure. 
Comparing the covered globe with the open flame, an increase of light 
was obtained of from 10.36 to 21.56 percent. Then, comparing the 
covered with the uncovered shades, a greater difference was arriyed at, 
viz., 17.12 to 41.11 per cent. Blackened covers were tried in order tosee 
if the increased luminosity was due to reflection : but they also showed 
the same good results. Tests were made at an angle of 45°, which is 
about the usual position of a light in relation to the person using it, and 
they gave, with a covered shade and a No. 8 burner, 53.76 per cent. 
more light than the open flame; whereas on comparing the light from 
the covered shade with that from the uncovered shade, 72.70 per cent. 
more light was obtained. With a No. 4 burner the increase of light, by 
using a covered shade, rose to as much as 120.5 per cent. 

In conclusion, Mr. Gardner said that looking at the immense daily 
waste of gas (amounting, according to the late Dr. Wallace, to £130,000 
per annum for Glasgow alone, fifteen years ago), he thought it would 
be well for the Glasgow Corporation Gas Trust to lead the way in pro- 
moting its economical consumption by instituting a Lighting Depart- 
ment that would superintend the burning of the gas, and not allow the 
consumers to waste so large a percentage of it. 

There was very little time allowable for the discussion of the subject 
raised by Mr. Gardner’s paper: but, as Mr. Foulis was present, he was 
called upon by the Chairman to make a few remarks. This gentleman 


pruvement under consideration was not to be had from burners, said | said he had been much interested in the invention, the results of the 
that in testing several of the devices intended to improve the ordinary | testing of which had greatly surprised him. The gas authorities of the 
open gas flame, he found no increase in luminosity per cubic foot of gas | city and himself were always ready to encourage every feasible attempt 
consumed from that given by the Union-jet burner consuming 5 cubic | to improve the illuminating effect of the gas supplied to the consumers, 
feet per hour, at 0.5 inch pressure. At this stage Mr. Gardner directed’ and in this spirit he had authorized Mr. Terrace and his assistant (Mr. 
the attention of the members to a table in which were embodied the re- Duncan) to test Mr. Gardner's invention most thoroughly. The results 
sults of a series of tests made by Mr. Terrace, with the view to ascertain | were seen both in the table exhibited and in the lamps with which Mr. 
the loss of light with small burners and high pressure ; also to a table’ Gardner had been experimenting thatevening. He (Mr. Foulis) was not, 
showing the loss of light resulting from using different kinds of shades. | however, yet prepared to admit that the whole of the effect, if even any 
He stated that if the extremes of the two tables were taken together the appreciable amount of it, was obtained by the increased heat of the air 
loss of light was something like 91 per cent. used in the combustion of the gas. He rather thought it was almost 

In summing up, the author said he found from the different authori- | wholly due to the quietness of the atmosphere within the shade. Hav- 
ties that highly heated air produces complete combustion, and gives an | ing alluded to the experimental investigations which Mr. John Methven 
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had lately been conducting in a somewhat similar direction, but with Ar- 
gand burners and the use of chimneys necessary for them, he remarked 
that he had been deeply interestedin Mr. Gardner’s paper and the exper- 
iments, and felt that the Society was much indebted to him for having 
brought the subject before them. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
elaine 

THE following plain, common-sense letter is well worth reading: 

POUGHKEEPSIE Gas LT. COMPANY, 
POUGHKEEPSIE, N. Y., Jan. 13, 1890. 

To the Editor AMERICAN Gas LIGHT JOURNAL :—I wish to thank you 
in behalf of our Company for the stand you have taken in regard to the 
general adoption by gas companies of the business of supplying electric 
currents. We have, I suppose, the very best facilities, from the pecu- 
liarities of our present position, for engaging in the production of what 
has been called the light of the future. We have a gas plant lying idle 
in the center of the city, with the privilege of paying a good round tax 
yearly onthe same. We are often told by the venders of patented elec- 
tric light apparatus that we are the only ones who could supply ata 
profit in Poughkeepsie this light of the future. Estimates have been re- 
ceived by us, and we have also figured on the prices received by the 
electric company doing business in our city, and the result is that we 
prefer to pay taxes on idle plant; for experience has taught us that if 
we put half the capital and energy into our present business that would 
have to be employed did we determine to engage in electric lighting, our 
stockholders would be quite satisfied over the net result. Let me here 
state what we have been taught by our competitor in the business of 
supplying light. First, we find that, as a rule, where they succeed in 
securing a contract to light up a building the gas burners in that build- 
ing were in bad condition. They make an impression on the mind of 
the user at once—he had poor gas burners and an inferior light ; the 
change to new incandescent lamps undoubtedly gives him a more satis- 
factory illumination. Naturally, his next door neighbor is called in, 
and the advertisement is secured. In fact, our electricians employ a 
man whose duty it is to ferret out places in which inferior gas burners 
are employed. In olden days, I must confess, we never thought of 
such a thing as looking after the state and condition of gas burners ; we 
let the consumer study the matter out for himself. But electricity and 
its advocates have taught us a good lesson, and brought us to the prac- 
tice of doing that which in justice toour business was essential, provided 
we desired to give it that standing rightfully its own from inherent 
merit. We employ a man now to attend to all complaints, who is fur- 
ther instructed with the task of placing new burners where such are 
needed. The plan gives good satisfaction, for the burners are adjusted 
free of charge to the customers. We find this to be one of the best in- 
vestments that we have ever made. The burner (made by the Jackson 
Burner Company, of your city) that we favor most is not expensive—it 
is an all steel burner and does not corrode. Of course, the Jackson ar- 
ticle is for ordinary consumption in stores and dwellings ; for outdoor 
lights we use the Gordon lamp. We also use, in direct competition with 
the incandescent light, the albo-carbon, which, in my opiniou, furnishes 
the cheapest illumination when the apparatus is properly cared for. But, 
Mr. Editor, permit me to impress on your mind that our field for gas 
supply is larger than that for dluminating purposes pure and simple ; 
and it is bound to widen when it can be shown that cooking by gas can 
be accomplished (at certain fairly remunerative figures) 25 per cent. 
cheaper than when dependence is placed upon the ordinary coal range. 
When you can afford to sell gas for such use at $1 per 1,000 in the sum- 
mer months, and all the time, why can you not keep your works going all 
the time at their full capacity? We started last May in the cooking busi- 
ness, and made the start with but little faith in our ultimate success as 
to the new enterprise; but one season’s struggle has demonstrated to 
our entire satisfaction that this year will be the twelvemonth of our 


greatest output, for the demand is greater than we ever expected it’ 


would be. We, however, did not secure this result and that trade by 
simply putting the cooking, heating and power rate at $1 per 1,000. We 
had to experiment on the different kinds of stoves that were offered on 
the market, and when we found the specimen best adapted for our gas 
we not only placed them ourselves, but instructed the consumer how to 
use them to the best advantage, and after a half dozen had been placed 
we found no trouble in securing additional customers. - What I would 
say, in conclusion, to my fellow gas menis this: If you have an oppo- 
sition electric lighting company in your city all that you need do tohold 
your position is to put as much energy and capital into your gas busi- 
ness as they do into theirs. If, then, you do not earn double what they 





do on the investment, all I have to say is that your gas plant is not up 
to standard. Yours, JOHN TRACY. 


A LINE or two from Mr. James Ferrier, Superintendent of the 
Eufaula (Ala.) Gas, Electric Light and Power Company, says that both 
divisions of the Company’s business are going along smoothly and satis- 
factorily. We imagine, however, that the last fall season must have 
been an anxious one with him, and a busy one withal. We incline to 
this view from the fact that between September 7th and October 29th a 
new bench of 3’s was added to the gas plant, while the same period be- 
held the placing, complete, of a 50-light arc installation. Within two 
weeks from the arrival of the machinery the electric lamps were in ser- 
vice. 


Mr. J. FRED SEAMON, formerly Inspector of the City Gas Works, 
Wheeling, West Va,, has been appointed Superintendent of the works 
of the Cumberland (Md.) Gas Light Company. The new appointee 
takes the place of Mr. C. A. Seay, who has acted as Superintendent of 
the Cumberland Company since 1854. 

Mr. JNo. Casot, of this city, has returned from his protracted visit to 
Europe. He looks hale and hearty, and had a splendid time, but here- 
after his P. O. address will be at the old station, 306 to 310 Eleventh 
avenue, N. Y. City. ° 


Mr. ADAM WEBER informs us that he has been awarded the following 
contracts: 
24 benches of 6’s for 14th st. station Consolidated Gas Light Co. 
26 42nd st. ‘‘ sh = ro 
20 ss “ Equitable Gas Company, N. York City. 
These benches are to be fired with the new and improved Weber re- 
cuperative furnace. 


“ec “e “se 


SomE days ago the Union Depot, Birmingham, Ala., was thrown into 
confusion because of an incipient conflagration that occurred thus wise; 
In the dining-room of the depot both gas and electricity are used for 
lighting, and the electric wires are trailed along the service pipes of the 
chandeliers. A defective bit of insulation permitted contact of the cur- 
rent wire and the gas pipe, whereupon the latter was burned through, 
permitting the gas to escape. On the ignition of the gas the wooden 
ceiling took fire. The flames, however, were extinguished before they 
had gained any headway. 


TuHE bids recently opened by City Works Commissioner for the pub- 
lic lighting of Brooklyn, N. Y., for the ensuing year, show no change 
over those submitted in 1889 save in respect to the rate asked by the 
Brooklyn Gas Light Company. The proposals are as follows : 


Bidder. Rate per Light. 
Citizens Electric Light Company......... $182.50 
Municipal ‘‘ - ny ert Teer 182.50 
Brooklyn Gas Light Company........... 22.00* 
Peoples “: i ee er ee ee 22.00 
Nassau ° 77. | oP: eel wana 22.00 
Citizens S ~ ile deorehaee ae aie 22,00 
i eS eS ee 21.75 


The electric lighting specifications call tor 1,200-candle power arcs 
(they have been ‘‘ calling” for that illuminating value for some time 
back, but it is notorious that their real power does not exceed 400 can- 
dles) and 4,000 hours of burning. The gas lamps are equipped with 3- 
feet burners, and are lighted on an average of 4,000 hours per annum. 
The bid prices include lighting and extinguishing charges. 





THE Brooklyn companies also agreed to supply gas to the public 
buildings at the uniform rate of $1.60 per 1,000—which, by-the-way, is 
the maximum rate that may be charged for gas within the city limits. 

WE understand that the Suburban Light and Power Company has 
been notified by the Mayor that its offer for lighting Boston has been 
accepted. The terms of the contract for the city proper, South Boston, 
Dorchester and West Roxbury are 39.74 cents per arc per night, the rate 
for the Roxbury district to be 39.99 cents. There are about 900 lamps in 
the allotment, and it is estimated that under the agreement Boston will 
save something like $72,000 over the total-sum paid out on like account 
last year. The new Company—it is at present without sufficient plant 
facilities to carry out the work—has pledged itself to be ready to light 








*Last year, $19.80. 
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both Roxburys and Dorchester within six weeks, South Boston within 12 
weeks and Boston proper within 16 weeks. In the meantime, the 
Boston Electric Light Company (which performed the lighting for 
1887) will keep on the service until the successful bidders are ready to 
take up the task. 


No doubt the Boston authorities are satisfied that the Suburban Light 
and Power Company 1s solvent and amply able to perform all its prom- 
ises ; but in view of the very low figures that it has seen fit to accept 
(and presuming that the requirements as to candle power and service are 
to be looked after critically by the Superintendent of lamps), we never- 
theless are under the impression that many a strain will be made dur- 
ing the life of the contract, on even what is known as the French style 
of measurement, by the Company. Lamps of the illuminating value 
required by the specifications cannot be supplied at a profit in Boston at 
the accepted contract figures. 





THE proprietors of the Troy (N. Y.) Gas Company have placed on 
Second street, between Broadway and Congress street, ten Gordon 
lamps, with a view to making a determination whether such lamps can 
be depended upon with certainty for public lighting. The New York 
samples, if might be added, are answering every requirement. 





Mr. JNO. MacKEoT, Supt. of the West End Gas Works (Main street, 
Pittsburgh, Pa.), was the victim of a painful accident some days ago. 
While overlooking repairs to an oil tank, an explosion occurred that 
scattered the burning oil over the Superintendent’s face and neck. 





ABOUT a fortnight ago the City Council of Monterey, Mexico, granted 
a franchise for the operation of a gas and water works at that point to 
Messrs. B. F. Larue, G. 8. Butcher and Blas D. Guiterrez. The conces- 
sion is a good one, and the gentlemen named are perfectly solvent. This 
place is the capital of Nuevo Leon, Mexico, is on the river San Catalina 
at a point about 175 miles south of Laredo, Tex., and is in the heart of a 
very fertile valley. Population about 28,000. 





THE proprietors of the St. Croix (Me.) Gas Company are inclined to 
add an incandescent plant to their present arc installation. 





Supt. Dovae.as, of the Mutual Gas Light Company, Savannah, Ga., 
is busily engaged in making important extensions to the Company’s dis- 
tributing system. About two miles of 4-inch pipe will be placed, and we 
have an idea that it will prove to be about as good an investment as the 
Company ever made. 





A CORRESPONDENT informs us that the General Statutes of the State 
of Ohio contain the following provision : ‘‘ The Council of any corpor- 
ation in which gas works may be constructed, may provide by ordinance 
for the appointment of an inspector of gas, whose duty it shall be to in- 
spect all gas and gas meters, and certify the correctness of all bills 
against consumers, make photometric tests, and perform such other du- 
ties as may be prescribed.” 





SENATOR BUTLER has offered a resolution in the Senate directing the 
Committee on the District of Columbia to inquire into the expediency of 
the purchase by the government, by condemnation or otherwise, of the 
works of the Washington Gas Light Company, and to inquire what 
would be a reasonable profit on the capital stock of said Company, and 
whai dividends have been paid in the past 10 years on the stock. The 
Committee is directed to report their investigations to the Senate. Have 
we not been treated already to a nauseating plethora of farcical investiga- 
tions into the gas supply of Washington that originated in the ‘‘ Upper 
House ?” 





THE authorities of Philadelphia are figuring on what the probable 
cost of introducing the eight hour labor system in the city would amount 
to Their investigations so far point to the fact that in the Bureau of Gas 
the extra amount of cash required per annum would be $255,360. 





THE electric plant of the Rockville (Conn.) Gas Company has been 
completed. It is said to be quite satisfactory to the proprietors. 





THE Chairman of the Finance Committee of Cincinnati Councils has 
reported an ordinance under which it is proposed to create the position 
of Electrical Engineer, the appointment to be made by the Mayor, sub- 
ject to approval by the Council. The term of office is to be for two 





years, the salary $2,500 per annum, and the bond to be $5,000. Further, 
that the sum of $1,000 shall be appropriated annually to the Cincinnati 
University for the use of scientific apparatus for testing electric appara- 
tus for light and power, and ‘‘ artificial illuminaton of every kind.” 





THE City Council, of Columbus, Ga., having determined that the 
city was not being properly lighted under the are contract now in force, 
has decreed that hereafter, within certain defined limits, there shall be 
only 600 feet between arcs. 


Axsout a fortnight ago Mayor Davidson, of Baltimore, forwarded to 
Capt. Hall, President of the Consolidated Gas Company, the follow- 
ing letter: ‘‘So much has been said and written in regard to what may 
be called the Armstrong proposition, and some of its features are so in- 
teresting that it is well worth considering. That the supply of gas is in 
the nature of a natural monopoly, and that the time has arrived when 
cities must derive some portion of the revenue to meet their necessarily 
enormous and increasing expenses from such monopolies may be con- 
ceded. The question then presents itself as to the certainty and amount 
of the city’s revenue according to the proposition offered. If Mr. Arm- 
strong’s figures and estimates could be guaranteed the proposal would 
be very inviting, but as they are merely conjectured, I would suggest 
something more definite and certain. For instance, let the Gas Com- 
pany (1) waive its claim to any exemption of its plant from taxation ; (2) 
to agree to supply the city with gas at, say, $1 per 1,000; (3) pay the 
city as a bonus, say, $10,000 during 1890, and increase the same $10,000 
during each year for 25 years, such bonus to be considered as part of 
the expenses of the Company in ascertaining the profits to be paid tothe 
city; (4) the city to reserve the right to abrogate the agreement at the ex- 
piration of any period of 5 years, upon giving, say, one year’s notice to 
that effect. In this shape the city would derive immediate advantage 
from the arrangement though small in proportion to the enhancement 
in value of the Company’s stock immediately upon the adoption of the 
measure, and at the same time the gas consumer will pay no higher rate 
than he will probably be compelled to pay for some years without such 
a measure.” Mayor Davidson’s cool assurance, say, for solidity, is little 
short of remarkable; and so it also seemed to strike the gentleman who 
was favored with the communication. On the day following the recep- 
tion of the letter Capt. Hall sent the following reply: ‘‘ We are in re- 
ceipt of your letter. It has been read to the committee, and it is their 
unanimous opinion that the proposition is so orerous that it is impos- 
sible to aecede to it under any circumstances.” 


THE following is the result of the recent election held by the Laclede 
Gas Light Company, shortly after the purchase by the latter of the old 
St. Louis Gas Light Company’s franchises and property: President, 
Emerson McMillin ; Vice-Presidentand Purchasing Agent, J. D. Thomp- 
son; Treasurer and Paymaster, George M. Paschall; Secretary and 
General Bookkeeper, Alex. Ross; Engineer, Frederic Egner; Supt. 
Station ‘‘ A,” John B. Taylor; Supt. Station ‘‘B,” Geo. C. Brown ; 
Supt. Stations ‘‘C” and ‘‘ D,” Geo. T. Thompson—and a decidedly effi- 
cient staff it seems to us to be. It is the intention of the management to 
expend about $500,000 in remodeling the works of the old St. Louis 
Gas Light Company at Second and Convent streets, and to use them as 
the main station of the Company, to be known as station A. Station B 
is the works of the Laclede Company, on Main and Howard streets. 
Station C is to include the two gasholders at 14th and Gratiot streets, 
and station D includes the new holder at Evans avenue and Sarah 
street. 





Mr. James Hooper, who had been Superintendent of the Media (Pa.) 


gas works for anumber of years, has been incapacitated for duty because 
of ill-health. 





Some time ago we noted the incorporation of the Plattsburgh (N. Y.) 
Light, Heat and Power Company, which was formed for the purpose of 
consolidating the present gas and electric light interests of the place. The 
gas interest predominates in the amalgamation. It is probable that the 
gas plant will be transferred to the electric lighting station. 





IT Is estimated that an expenditure of $200,000 will be made this year 
by the Gas Bureau of Philadelphia in main extensions. 





In 1852 the San Francisco (Cal.) Gas Light Company charged $15 per 
thousand cubic feet for gas; now the ruling rate is $2. During the past 
year a marked increase took place in the use of gas for purposes other 
than lighting. 
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AMONG the matters to be considered at the coming annual election at 
the stockholders of the Edison Electric Illuminating Company, of this 
city, will be a proposition to increase the capital stock from $2,500,000 to 
$4,500,000; also, to create a mortgage to secure a series of bonds on the 
present ‘‘and certain future property of the Company.” The meeting 
will be held on the 28th inst. 





SoME complaint has been made of late in Philadelphia about the poor 
quality of the gas that is being supplied to consumers, which is in direct 
conflict with the daily reports made at the works. These latier determi- 
nations go to prove that the quality of the Quaker City gas was never 
better than now. It is likely, however, that those who complain are 
consuming gas through undersized services and imperfectburners. An- 
other reason, perhaps, and a good one, too, is that the main system in 
several districts of the city is all too small for the drafts that are being 
made upon it. 





THE ordinance introduced in the St. Louis House of Delegates by Mr. 
Stone, under which it is proposed to regulate gas rates in the city, is as 
follows: ‘‘ For a period of five years from and after the passage of this 
ordinance the price of illuminating gas in the city of St. Louis to con- 
sumers shall not exceed 90 cents per 1,000 cubic feet on all bills paid 
within 5 days after the presentation thereof, and 95 cents per 1,000 cubic 
feet on all bills paid after the expiration of 5 days from presentation, 
and for said period of years in said city the price of gas sold to consum- 
ers to be used for fuel and power purposes shall not exceed 45 cents per 
1,000 cubic feet on all bills paid within 5 days after presentation, and 50 
cents per 1,000 cubic feet on ail bills paid after the expiration of 5 days 
from presentation.”. The Stone measure evoked a lively discussion, 
which terminated in its indorsement by tlie House. The ordinance now 
goes to the Council for concurrence. Mr. Stone, in arguing in support 
of his pet project, admitted that it was very uncertain whether the price 
of gas could be so fixed, but he thought it would be well to pass the ordi- 
nance, and then permit the courts to define it. Mr. Stone could give 
Dogberry points. 





SENATOR Hays has introduced to the notice of the Kentucky Senate 
an Act to amend the charter of the Louisville Gas Company, empower- 
ing the latter to supply electric currents. The City Council of Louis- 
ville recommends the adoption of the Act. 





As the result of a recent shipment of Breckenridge cannel, by Messrs. 
Perkins & Co., of this city, to Rio de Janeiro, that firm has just con- 
tracted with the Gas Company at that port for the delivery of 5,000 tons 
of Breckenridge during the next six months. Messrs. Perkins & Co. 
have chartered a vessel which will clear from Newport News next month 
with the first installment (1,600 tons) on account of the contract. 





THE annual meeting of the American Society of Civil Engineers was 
held at the House of the Society on the 15th and 16th inst. The meeting 
was in every way successful. 





JUDGE COLT, in United States Circuit Court, for the Massachusetts 
district concerned, recently heard argument in the case of the Lynn Gas 
Light Company vs. Aaron 8. Higgins, et al. This was a libel in admi- 
ralty brought by the owners of the schooner Calvin P. Harris to recover 
compensation for damages sustained by that schooner in the channel 
leading to the dock of the Company, September 1, 1885, as the vessel was 
making her way to discharge a cargo of coal on the wharf of the Com- 
pany. The damage to the schooner was caused by grounding on a bar 
that had formed across and in front of the dock, and which the libel- 
lants assert, in respect to its existence and dangerous state, should have 
been known to the respondents. The latter denied that the vessel was 
staunch and strong, and not only so, but that it was weak and unfit to 
carry the cargo on board. They also denied that they maintained the 
channel ; neither did they require the Harris to pass through it. They 
did not know of the existence of any hard or dangerous bar at the point 
mentioned, and alleged, if the master of the vesse] knew if any sand or 
earth had worked into the channel, that the respondents had no knowi- 
edge of such state of affairs. Further, that the damage was the result 
of the negligence and lack of skill of the parties in charge of the vessel. 
The District Court found damages amounting to $4,750. 





THE proprietors of the Galesburg (Ills.) Gas Light and Coke Compa- 
ny have issued the following notice : ‘‘As it has been our custom to re- 
duce the price of gas about every three years, we now announce the fol- 


1890, the price will be reduced from $2.50 to $2 per 1,000 cu. ft., with 
following discounts when 1,000 cu. ft. or over are consumed on one or 
each meter per month, providing the bill is paid on or before the 15th of 


each month : 
Discount Rate. 


20 cents per 1,000 
40 3,000 ‘* 10,000 

we, .** 10,000 and over, 

making net rates of $1.50, $1.60 and $1.80 per 1,000, which gives the 
people of Galesburg gas at a lower price than is customary in cities of 
this size. We make this price to induce a more general use, not only for 
light, but for cooking, heating, etc. It is our intention to offer great in- 
ducements to housekeepers to use gas stoves as soon as the season ar- 
rives. 


Monthly Consumption. 
1,000 to 3,000 


ee “ec 


se 


THE amended fuel gas ordinances offered for consideration by Messrs. 
A. A. Woods and L. E. Lemaire to the New Orleans City Council have 
been indefinitely postponed. 


AT the annual meetiny of the Peoples Gas Light and Coke Company, 
of Cleveland, O., the following Directors were chosen: George H. War- 
ming‘on, Chas. McNeill, M. A. Hanna, R. P. Rhodes and Belden Sey- 
mour, Jr. 


THE Bloomfield (N. J.) Town Committee has awarded to the Montclair 
Gas and Water Company a contract for the public lighting. Under its 
terms the Company is to maintain a stated number of gas lamps (3-ft. 
burners), the same to be lighted every night until 1 A.M., at a charge of 
$16 per lamp per annum. 


Mr. J. M. Guick has been elected Secretary of the Girardville (Pa.) 
Gas Company. 


AT the annual meeting of the stockholders of the White Plains (N. 
Y.) Gas Light Company, the following officers were elected: President, 
Samuel Conover ; Vice-President, J. T. Chesborough ; Treasurer, Sam 
uel R. Pullen ; Secretary, E. R. Phelps. The capital stock is to be in- 
creased to $150,000, the increase to be devoted to plant enlargement. 


THE Macomb (Ills.) Electric Light and Gas Company has been incor- 
porated by Messrs. Chas. Ketteron, H. W. Cummings and J. N. Rume. 
Capitalized in $25,000. 


THE Poughkeepsie (N. Y.) Gas Light Company offers to perform the 
public lighting (on an all-night schedule) at the rate of $20 per lamp per 
annum. 


THE proprietors of the Herkimer (N. Y.) Gas Company announce a 
reduction in the sales rate to $2 per 1,000 cubic feet. 


Mr. Simon O. DALRYMPLE, who had been a Director in the Salem 
(Mass.) Gas Light Company for many years, died on the 12th inst. 








Corrosion. 
—_—> 

The Locomotive says that the purest water often is the most active in 
corroding and pitting plates, and this makes it probable that the active 
substance, in some cases at least, is air. It is well known that water is 
capable of dissolving a considerable amount of air ; in fact, it is this dis- 
solved air that enables fish to breathe. It is not so widely known, how- 
ever, that the oxygen of the air is more soluble than the nitrogen. Ifa 
small quantity of water be shaken up in a bottle it dissolves someof the 
inclosed air, and when this is afterward driven off by boiling and an- 
alyzed, it is found to consist of oxygen and nitrogen in the proportion 
of 1 to 1.87, instead of 1 to 4, as in the natural air. Thus the dissolved 
air, being more than twice as rich in oxygen as common air is, and be- 
ing brought into more intimate contact with the metal by means of the 
water that holds it in solution, exertsa correspondingly more noticeable 
effect. 

It is probable, too, that water plays some other important action in 
connection with the oxidation of metals, for it has been found by recent 
experiments that pure oxygen will not combine with things that it has 
the greatest affinity for, provided it is perfectly dry. Even the metal so- 
dium, which has an intense affinity for oxygen, may be heated in it toa 
very high temperature without combination, provided sufficient precau- 
tions are taken to exclude the slightest trace of moisture. It appears, 
therefore, that water plays a most important part in the oxidation of met- 
als by air—a part, indeed, that we cannot explain, and that we really 





lowing changes in the schedule: For gas consumed after April Ist, 


know but little about. 
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~ SITUATION WANTED 


As Inspector in a Gas Works 
By a man of many years’ experience. Understands stove work, 
improved lamps, inspection of houses, meter proving, etc 

763-2 Address “* CAPABLE,” care this Journal. 





FOR SALE. 


A Complete Water Cas Plant. 
60,000 Cu, Ft. Daily Capacity. 
Fully equipped ; all the latest improvements; includes Gener- 
ator, Purifiers, and Holder. Can be removed to any part of the 
country, and set up at small cost. For further information ap- 
ply to BRADFORD GAS LT. & HEATING CO., Dunkirk, N. Y. 








FOR SALA, 


One 5-ft. Station Meter. 


One Hydraulic Main (five sections), wrought iron, 22 
by 24, with Bye-Pass on Dip-Pipes. 

25 Valves, Stand-Pipes, 7-inch Mouthpieces 
and Lids, all complete, ready for use, to fit up five benches 
of 5's. 

This apparatus is all in first-class condition. 


Price, $800, f.0.b. cars or boat, Poughkeepsie, N. Y. 


Inquiries may be sent to this Office. 


GAS WORKS FOR SALE 


A CONTROLLING INTEREST IN SEVERAL 


Interior California Coal Gas Plants, 


now paying handsomely, are offered on very reasonable terms 
This is an exceptionally good opportunity for practical gas men 
of limited means, wishing to remove to a mild and healthful 
climate, to acquire an established and paying business. Partic 
ulars given and full investigation solicited. 
SECRETARY, 123 Beale Street, 
760-tf San Francisco, Cal. 








Fuel and Its Applications, 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst , Wash., D. C. 


7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PAGEs xx, 802. HANDSOME CLOTH, $7250. 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 

















GEROULD’S 


System Gas Bookkeeping. 


Approved and adopted by many of the prom- 
inent Gas Engineers of the Country. 


Sample Sheets and Price-List furnished free on application to 


L. P. GEROULD, Mendota Ill. 


EDGEWATER LIME WORKS 


Chas. F. McKenna, Proprietor. 


SHELL LIME. 


Lime by the Cargo for Gas Purification, 
EDGEWATER, BERGEN CO., N. J. 


Write for Testimonials an Prices. 


FRIEDRIGH LUX, 


Ludwigshafen am Rhein and London. 
lLu=x Mass 
GAS GOVERNORS, 


Gas Balance. 
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6 PER GENT. 
FRANKLIN H. HOUGH 


First Mortgage Bonds coicito: of American & Foreign Patents. 


ON CAS WORKS 
SITUATED IN GROWING WESTERN TOWNS. | 


Principal and Interest Guaranteed. 


INTEREST SEMI-ANNUALLY. 


925 F. ST., WASHINGTON, D. C. 


(NEAR U.. PATENT OFFICE.) 


Personul attention given to the preparation and prosecution | 


| of applications for Letters Patent. All business before the U.S. 
| Patent Office attended to for moderate fees. NO Agemey in 


For sale by the undersigned, who will furnish all necessary in- | for obtaining Patents, or for ascertaining the patent- 
formation regarding them. 


JOS. R. THOMAS, 42 Pine St., N. Y. City. | 


Simpkin & Hillyer 


RICHMOND, VA. 


MANUFACTURERS OF 


bas WOTKS Apparat 


BENCH CASTINGS, CONDENSERS, 


Scrubbers, Purifiers, Dry Center Seals, 
FOUR-WAY VALVES, CAS VALVES, 


SULPHATE OF AMMONIA APPARATUS, 
TANKS, ENGINES, BOILERS, 
PUMPS, ETC., ETC. 

Plans, Specifications and Estimates furnished for new works, 


or alteration of old works. Correspondence solicited. Works, 
Newport News, Va. 


| ability of inventions. Copies of patents furnished for 25 cents | 
each. Correspondence solicited. 


Bartlet Stret Lamp Mfé. Co. 


MANUFACTURERS OF 


Globe Lamps, | 


Streets, we Public | 
Buildings, Railroad 
Stations, etc. 

















A Specialty. 


Office and Salesrocom, 





and Posts will do well to communicate with us. 

















NEW YORK. CHICAGO. 
STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 
GODFREY REBMANN, Vice-Pres. CARLTON M. WILLIAMS, Treas. 


Tee GAS LAMP CO. 


Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 
PeILADEULUYHIA, FA. 


It is to the ye of Gas Companies and Cities to oo A eaieney of the 
light on streets by using Dyott’s Patent “*CHAMPION” ner save 50 
r oo. over others in cost of repairs, are ornamental, wal eaten e except 
y violence. 
Our ye System of Instantaneously Lighting Gas (without electricity), for 
. is a uneruales. 
Doty Candle Power Burner is a very ‘_ lamp where a concen- 
and fT oritiant ht es vases in Hotels, om, pots, etc. 
w Special Drawings ed and Estimates ch ans given, either from Arch- 
y ie or our een sP. 
tec manufacture every description of Plain and Ornamental Lamps, Posts, 
Brackets, Clusters, etc. Correspondence solicited. 
TS: SS 





PHILADELPHIA. 





| 
Svvtheme east Linen 


No. 29 Champion. 


























GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. 


PATENTS. 


| the United States possesses superior facilities | 


LAMP POSTS 


40 & 42 COLLEGE PLACE, - - N.Y. CITY. 


Gas Companies and others intending to erect Lamps | 
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THE NEW 


HANDY BINDER. 


This article may be described as elegant 
in appearance, strong, durable, and possessing many special 





qualities of its own. It allows the opening of the pages per- 
ectly flat, whether one or several numbers are in the binder 
Any number can be taken out and replaced without disturbing 
| the others. The papers are not mutilated for subsequent bind- 
The binder is supplied with gilt side 
The 
| JOURNAL, filed in the Handy Binder, becomes a volume of great 


Handy Binder, 


| ng in permanent form. 
bem and is an ornament to any desk or reading table. 


value, always convenient for instant reference. 
Postage paid, $1.00. 
A. M. CALLENDER & CO., 42 Pine St,, N. ¥. 








GAS vs, ELECTRIC LIGHT, 


We would invite attention to the able and exhaustive 
| argument of General A. Hickenlooper, President of the 
| Cincinnati Gas Light and Coke Company, contained in a 
| handsome pamphlet of 96 pages, entitled 

“EDISON'S INCANDESCENT ELECTRIC LIGHTS FOR STREET 
ILLUMINATION. REPORT OF AN ARGUMENT DELIV- 
ERED BY A. HICKENLOOPER BEFOKE THE COMMITTEE 
ON LIGHT, MUNICIPAL COUNCIL, C17Y¥ OF CINCINNATI, 
JULY 22, 1886.” 


This is a subject of special interest to all Gas Light Com 


Prices. 
25 copies....... $7.50 100 copies....... $22.50 
50 copies....... 2.50 250 copies....... 50.00 


A sample copy will be sent by mail on receipt of 50 cts 
A.M, CALLENDER, & CQ., 42 Pint &., N. Y. Crrv 








GREENOUGH’S 


“DIGEST OF GAS LAW.” 


Frice, $5.00. 





| This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
plete. Handsomely bound. Orders may be sent to 


A. M. CALLENDER & CoO., 


42 Pine Street, N. VY. 











(Patented. ) 


IMPORTANT! 


(Patented ) 


NEW SOLVENT FOR GAS PIPE DEPOSITS. 


Heconmomical and Htftfective. 


MAAS & WALDSTEIN, 44 Trinity Place and 


81 Greenwich. St., N. Y. 








Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. FP. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 
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Gordon Portico Lamp. 





The Gordon Portico 
Lamp. 


A successful Competitor 
of the Arc Electric Light for 
lighting Store Fronts, Show 
Windows, Depots, Railway 
Sheds, etc., ete. 





The Gordon Street 


Lamp. 


A Successful Competitor 
of the Arc Electric Light for 
lighting Streets, etc., etc. 





Gordon Street Lamp. 


The Lungren Lamp. 


A Successful Competitor 
of the Incandescent Electric 
Light for Interiors, etc. Is 
especially applicable for the 
lighting of Offices, Stores 
Factories, Mills, Soow Win- 
dows, Libraries, and all sit- 
uations where an increased 
Ulumination is desired. 

More than 25,000 Lun- 
gren Lamps are now in use. 
Testimonials, references, or 
any desired information will 


be cheerfully given. 











oO Lungren Lamp. O 


THE —. _ AS N.E. Cor. 24st St. & Washington Av., PHILADELPHIA. 




































WE USE NO CAS COCKS. 





All Flames are Regulated by a 
Direct Needle Valve. 


The JEW EL, 


IS THE 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. 





MANUFACTURED BY 





» JEWEL GAS STOVES 
GEORGE M. CLARK & COMPANY, 


Nos. 157 & 159 Superior Street, - - - 


EVERY CONCEIVABLE SIZE AND STYLE, 


Ranging in Prices from $1.50 to $30.00. 


= Ill, 











A.b.W.S. CARR C 


IRON PIPE VALVES |3 


GATES. FITTINGS SUPrSts 


8 CENTREST 
140 NEW YORK . 





















WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDING, PHILA., PA. 





At the Fall Session of the Board of Supervisors 
of Winnebago County, held at the County Court 
House, Oshkosh, Wis., Nov. 26, 1889, the report 
submitted by Mr. C. W. Cook. Chairman of the 
Committee on Public Buildings, recommending 
the use of the Welsbach Incandescent Gas 
Burner in the Buildings under their charge, 
was unanimously adopted, because of the ex- 
treme economy in the consumption of Gas and 


the superior character of the light obtained. 








Jan. 20, 1890 





American Gas Light Journal. 83 























F. J. DAVIS & J. R. FARNUM, 


TRUSTEES AND AGENTS FOR THE 


ION CONDENSER, 


SINUOUS FRICT 





— —_ -— _ = 
— — 


We desire to draw the attention of the gas community to the merits of 
the Srxvous Friction Conpenser. Companies intending to introduce 
new condensers into their works will do well to confer with us and ex- 
amine plans and estimates before contracting for any other pattern 
The Friction ConDENSER is now in use at the gas works located in the 
following places : 


Portland, Me. Brookline, Mass. Pawtucket, R. I. Frederickton, N B. 
Newport, R. I. Chelsea, Mass. Jamaica Plain, Mass. St. John, N. B. 
Gloucester, Mass. Woburn, Mass. Attleboro, Mass. Paterson, N. J. 
Newton & Water- _ Peoria, Ill. Calais, Me. Dover, N. H. 

town, Mass. Clinton, Mass. Fall River, Mass. Waltham, Mass, 


Nassau Works, Brooklyn, N. Y. 





DAVIS & FARNUM MFG. CO, 


MANUFACTURERS OF 


Gas and Water Pipes, 


CAS AND WATER MACHINERY 


OF THE MOST APPROVED PATTERN. 
Also, Gasholders and Iron Roofing. 
Orders from Gas and Water Companies promptly attended w 
WALTHAM. MASS. 
Office, Room 55, Mason Building, 70 Kilby Street. Boston 
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WALKER TAR AND CARBONIC ACID EXTRACTOR. 


A very general demand exists, in-both large and small Gas Works, for an apparatus that will be absolutely 





efficient in the removal of the tar which passes the hydraulic main and condenser. Many attempts have been made 
to accomplish this, but, I believe, without success, until the introduction, five years ago, in England, of the C. & W. 
Walker Patent Tar and Carbonic Acid Extractor. During these years this apparatus has been adopted by many of 
the most prominent Engineers, not only in England, but also on the Continent of Europe and in other parts of the 
world. It is only necessary to give here a partial list in order to convince any intelligent American Gas Engineer 
that this machine must have succeeded fully in accomplishing the desired results. 


The following Engineers have personally given permission to refer to them: 


G. C. Trewby, Esq., Engineer-in-Chief of the Gas Light and Coke Oo., London, The manufacturing plant at Beckton is built in complete sec- 
tions of 3,000,000 cubic feet capacity each. A Walker Tar Extractor has been fitted to each one of these sections. This was done after a long and 
thorough trial on one of its sections. The Tar Extractor has been supplied to other works of the Gas Light and Coke Oo., including those of which Johr 
Methven, Engineer of the Gas Light and Coke Co. at the Nine Elms Station, is in charge. Also to G. E. Stevenson, Peterborough Gas Works; 
B. Green, Mitcham and Wimbledon Gas Works; W. H. Smith, Bedford Gas Works; F. Linging, Norwich Gas Works; J. T. Browning, Colchester Gas 
Works; 8S. B. Darwin, Portsmouth Gas Works; J. McCrae, Dundee Gas Works; W. J. Wells, Stamford Gas Works; J. M. Darwin, Longton Gas 
Works; J. Paterson, Warrington Gas Works; and J. Coulter, of the Dundalk Gas Works. ll of the foregoing gas works are located in Great Britain. 


Mr. Charles A. Gerdenier, Superintendent of the Bridgeport (Conn.) Gas Light Company, writes as follows, 
under date of Dec. 3, 1887: 


‘“‘The OC. & W. Walker Tar and Carbonic Acid Extractor has been in operation at these works for the past six weeks, and is an unqualified 
success. It removes every particle of Tar from the gas in once passing through the apparatus, and a large percentage of the Carbonic Acid, I also feel 
quite sure that it prevents the formation and deposit of Naphthaline, because since J started the Washer I have had no stoppages from this cause, 
These works have been seriously troubled with Tar for many years, and I have used several kinds of apparatus and every expedient which has come 
to my attention for dealing with the difficulty, but without success. The Walker apparatus occupies comparatively small space, is less expensive than 
other systems, and requires but little attention. I carry 2}-inch seal, and have an automatic tar delivery valve. This Tar Extractor is indispensable to 
gas makers.” 


I have taken the Agency for the United States for this apparatus, and am now prepared to make contracts to 
erect it on the premises of any Gas Company. It would be manufactured in the following sizes: 


No. 1, 50,000 to 100,000 cu. ft. per 24 hrs., 3 ft. square, 5 ft. deep. 
No. 2, ? “125,000 , ¥ “ 4 “ . . , 
No. 3, ~ “ 250,000 ? : : 5 “ * ; ‘ 
No. 4, F “600,000 ' : i 5: ? “ 
No. 5, , “ '750,000 ‘ : . 7.” F 4 
No. 6, , “ 1,000,000 5 les _ ‘ : 
No. 7, “ 1,250,000 oS .* ° f . 
No. 8, : “ 1,500,000 . “ . i ; . é 
No. 9, ' “ 2,000,000 a F i. . ; ’ 
No. 10, r “ 3,000,000 pe ° i " . ‘ 


This Tar Extractor will perform its work with about one-fourth the usual back-pressure heretofore required. 
[t is simple in construction, and can be supplied at a very reasonable price—less than any other ever before intro- 
duced. Satisfactory resu!ts will be guaranteed in every instance. 


GEO. SHEPARD PAGE, 


SOLE AGENT FOR THE UNITED STATES, 


No. 69 Wall Street, - - - New York 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 











OFFICERS : 
WILLIAM W. GIBBS, President. EDWARD ©. LEE, Sec’y and Treas. 
GEORGE PHILLER, Vice-President. ALEX. C. HUMPHREYS, Gen’! Supt. 
SAM’L T. BODINE, Gen’l Manager. WALTON CLARK, Ass’t Gen’l Supt. 








RANDAL MORGAN, Gen’l Counsel. H. H. EDGERTON, Chem. and Eng’r, 





DIRBCTORS: 


GEORGE PHILLER, HENRY C. GIBSON, WILLIAM G. WARDEN, 
THOMAS DOLAN WM. T. CARTER, SAM’L TT. BODINE, 





BUILDERS, LESSEES AND PURCHASERS OF 


+GAS WORKS. 





Orders solicited from Large Cities, Small Towns, Nitls, Instilu- 
lions, Jrom all who want more Light for Less Money. 
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People’s Gas Lt. & Coke Co..Chicago, Ill. 
Illinois Light, Heat & Power 

PR vnsestevsikankhs dome Chicago, Ill 
Elgin National Watch Co... Elgin, Il. 
Oo. R. I. & P. R. R. Shops. .Chicago, Il. 
Decatur Gas Lt & Coke Oo.. Decatur, Il. 
Niles Gas Light Co........ Niles, Mich. 
Newton Illuminating Oo....Newton, Kansas, 
Wellington Light & Heat Co.. Wellington, Kansas, 


Elkhart Gas L.t & Coke Co. . Elkhart, Ind. 
Madison City Gas Light Co. Madison, Wis. 
South Bend Gas Light Co..South Bend, Ind. 
Sheboygan National Gas Co.Sheboygan, Wis. 
Salina Gas Light Co....... Salina, Kansas. 


Jefferson City Gas Lt. Oo . . Jefferson City, Mo. 
Mankato Gas Light Co..... Mankato, Minn. 
Lima Gas Light Co.. _....Lima, Ohio. 


Chippewa Falls Gas Lt. Co..Chippewa Falls, Wis. 


The Rathbun Co...... . Deseronto, Prov. Ont. 





NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 


THE SPRINGER SYSTEM 
Fuel and Illuminating Water Cas Works. 









REEF RREN CES. 


| Shelbyville Gas Light Co. ..Shelbyville, Ind, 
Great Falls Gas Light Co.. Great Falls, N. H. 
| Belleville Gas Co........... Belleville, Ontario 
| Rochester Lt. and Fuel Co. . Rochester, Minn. 


Minneapolis Gas Light and 


Bellevue Water and Fuel § Bellevue, Campbell 
i County, Ky. 


ee Morris, Til. 
Los Angeles Gas Oo,....... Los Angeles, Cal. 
San Diego Gas Fuel & Elec- 

ee ee San Diego, Cal 
Sioux Falls Gas Oo......... Sioux Falls, Dak. 


Dakota Gas and Fuel Co.. .Grand Forks, Dak. 
St. Johns Mutual Gas Co...St. Johns, Mich. 
Stillwater Gas Light Co... .Stillwater, Minn. 
St. Paul Gas Light Co..... St. Paul, Minn. 
Emporia Electric and Gas 


Lansing Gas Light Co...... Lansing, Mich. 
San Francisco Gas Lt. Co, ..San Francisco, Cal. 


Northwestern Gas Light and 


ED I pads: kekat seen Evanston, Ill. 
Lincoln Gas Light Co...... Lincoln, Neb. 
Davenport Gas Light Co ...Davenport, Iowa, 
Municipal Gas Co.......... Albany, N. Y. 
Alliance Gas Light Co...... Alliance, Ohio. 

| New Gas Light Co......... Janesville, Wis. 
*Chicago Gas Light & Coke 

| ree eee Chicago, Tl. 

oo Joliet, Ills. 


*Superior Light & Fuel Co.Superior, Wis. 
*Kewanee Gas Light Co. ..Kewanee, Il. 
*Standard Gas Light Co....New York City. 





* Building. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


















= 


“ 


W. C. WHYTE, 





Tank ye 





~ 


d Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


- No. 15 Cortlandt Street, N. Y. City. 











GASHOLDER TANK GONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
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CONNELLY & GO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying agent ever offered as a 

is ” A y 5 ) Pare CEs eve ' 
IRON SPONGE. substitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-five million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 











AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 
Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 
EXHAUSTER. 5.) hic. y et : : 
" but little space; uses very little steam; operated by ordinary workmen ; saves formation 
of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for mizing air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 
WILBRAHAM JARVIS ENGINEERING CO. 


GAS EXHAUSTER & ENGINE COMBINED. ° °*n=>.ccco NS 


COMPLETE STEAM OUTFITS FOR ELECTRIC 


WILBR AHAM BROS., LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
PHILADELPHIA, PA. 











To bun COKE SCREENINCS for Fuel. 


ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. ¥.; Brookline Gas Co., Brookline, Mass. 


Practical Electric Lighting 
With 87 Illustrations. Third Edition. Price, $1.00, 























Electric Light Primer. 


By CHARLES L. LEVEY. 





A simple and comprehensive Digest of all the most importan 
| facts connected with the running of the Dynamo and Electric 
| Lights, with Precautions for Safety, etc. 





a Seo Price, 50 cents. 


| A. M. CALLENDER & CO., 42 Pine St., N.Y 








SELLING DEPARTMENT IN THE 
UNITED STATES. 
New York, {1 Cortlandt St. 


ae 
Bost sa } Westinghouse 
oston, Hathaway Building, jon Kerr 
Co, 


Condensing or 
COMPOUND Non-condonsing. 
16 SIZES, 5 to 500 H. P. 

Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 
13 Sizes in Stock. 


STANDARD 5 t 250 x. P. 


3000 in use in all parts of the Civilized World. 
6 Sizes in Stock, 
JUNIOR 5t050 H. P. 


An Automatic Engine cheaper than a Slide Valve. 
Wewt Buict. ECONOMICAL. RELIABLE. 


Over 300 Sold the Pirst Year. 
Alt the above built strictly to Gauge with 
INTERCHANGEABLE PARTS. 
REPAIRS CABBIED IN STOCK. 
SEND FOR ILLUSTRATED CATALOGUES. 


Pittsburgh, Westinghouse Build’g, 
Chicago, 156, 158 Lake St. 
Philadelphia, — 603 Chestnut St. M. R. Muckle, Jr. & Co, 
St. Louis, 302, 304 Washington Av. ‘ 
Kansas City, 312 Union Avenue, — 
Denver, 1330 Seventeenth St. 

Omaha, 1619 Capitol Avenue, F.C. Ayer. 

Pine Bluffs, Ark. Geo, Hl. Dilley & Sons, 
Salt Lake City, 259S. Main St. ) Utah & Montana 
Butte, Mont. _, Granite St. Machinery Co, 
San Francisco, 21, 23 Fremont Street, Parke & Lacy Co, 
Portland, Or. 33, 35N, Front St. Parke & Lacy Mch. Co, 
Charlotte, N. C.36 College St.) . 
Atlanta, Ge. 45 §, Prior St cue 4, Tompkins Co, 
Dallas, Tex. Keating Imp. & Machine Co, 
Chattanooga, Tent., & 6. B. James & Co, 











PITTSBURGH, PA.U.S.A. 


TheWestinghouseMachineCo 





WESTINGHOUSE 
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CHAPMAN VALVE MANUFACTURING CO, LUDLOW VALVE MFG. CO. 








MANUFACTURERS OF 


Valves ad Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants With and Without Independent ” 
Nozzie Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 172 mnt 112 Milk Sts, Boston, Mass. | 











CEO. SHEPARD PAGE, OFFICE AND WORKS, 


No. 69 Wall Street, N.Y. City- | 938 to 954 River Strcet and 67 to 83 Vail Av., 
TROY, N. ¥. 





REPRESENTING 


THE BOW HBR GAS LAMP. 
C.& W. Walker’s Carbonic Acid & Tar Extracting Washer 
B. DONKIN & CO.’S PAT. IMP. GAS VALVE. 
Young & Beilby’s Putents. Henry Aitkin’s Patents. 
R. P. SPICE, London, Eng. HENRY SIMON, Manchester, Ena. 











tor, etc., for Gas, Water, Steam, and Oil. 


Check Valves, Foot Valves, Yard- 
48 in., outside and inside Screws. Indica- 
Send for Circulars. 


wash and Fire Hydrants. 


Send for Circulars. 


MILLS” REVERSIBLE LIME TRAY, 


—— WOODWORK 


Of Every Description 





|| Hydraulic Main Dip Regulators, also 
Valves.—Double and Single Gate, } in. to 























John McLean 
ai GAS 
VALVES. 


298 Monroe Street, N. Y. 


SEND FOR CIRCULAR AND PRICE LIST TO 


I BARTLETT, HAYWARD & CO., a REE! Se 


Pratt end Scott Streets, Baltimore, Md. H , A IALTY. 























Reversia.e-STRONGEsT-Most Durasie-Most Easity REepainen. 
























VAN DUZEN 


CAS ENCINE The Management of Small 





























»NO BOILER. NOCOAL. 
NO ENGINEER. Gas Works. = 
upg WATER RENT 8 - 
or INSURANCE. > as 
B-) wstantLy STARTED. BY C. J. R. HUMPHREYS. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. -= 
Send for description and prices. Frice, $1. 306-310 ELEVENTH AVENUE, NEW YORK. 
ae Van Duzen Gas Engine CO.., Orders to be sent to A. M, CALLENDER & CO., Mero pepe ees 
eth 49 €. 2nd St., CINCINNATI, O. > Saar takeee,* 
A. . MacKinnon Machine Co., Agts., 22 Warren ‘St, NY. 42 PINE STREET, NEW YORK. REVERSIBLE BOLTED TRAYS 1 Ti ET. 








THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 8. LEWIS JONES, Asst. Sec. A. J. DOTY, Supt. 











The utility and convenience of the Gas Engine being no longer an oyen question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espvially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day fr months at a time 


Made In Sizes of 6 10 15' 20. and 25 Horse Power. All Engines Guaranteed for One Year. 
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GAS STOVES. GAS METERS. GAS STOVES. 


THE AMERICAN METER CO.. 


MANUFACTURERS OF 


GAS METERS, 


Station Meters, 
METER PROVERS, PHOTOMETERS, 


mas PRESSURE GAUGES OF ALL KINDS, 


Standard 3 Diaphragm Dry Meter AND ' Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 


GAS STOVES FOR HEATING AND COOKING 


Sole Agents in the United States for 


Verity’s Patent Gas Fires. 


——————————E——————— 











BACK OF GRATE. 




















Circulars and Price Lists on Application. 








MANUFPACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGENCIES, 


- No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Ca) 
No. 810 North Second Street, St. Louis, Mo. 








aan a ee —— 


CAS STOVE SHOW ROOMS, No 242 Sixth Avenue, New York City. 
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RETORTS AND FIRE BRICK. 


J. H. CAUTIER & CO., LACLEDE FIRE BRICK MFG. CO., 


OORNER OF 
GREENE AND ESSEX STREETS,| Fire 


JERSEY CITY, N. J. | 
| 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


RETORTS AND I FIRE BRICK. 





MANUFACTURERS OF 


Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


| Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





RETORTS .« AND FIRE BRICK. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 6th Stress and Avenue C., %. F. 














sean 








Fire Bricks, Etc. Etc.| ——— 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


C. E.GREGORY. 


ESTABLISHED LIN L845. 


|B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


BROOKLYN 


Clay Retort & Fire Brick Works, Gas Eetorts, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire mia 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | 
Office, SS Van Dyke St., Brooklyn, N. Y. 


C. E. GAUTIER. 





TILES, FIRE BRICK. 
“AND EVERYTHING IN THE FIRE CLAY LINE. 














Works, ¥ —ESTABLISHED 1864.— 


LOCEPORT STATION, PA. 


JAMES GARDNER, IR. 


Office, Sees 19 & 20, levte Block, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiTGTIAM GARDNER &@ SON. 


Fire Clay Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New England States. 








CHAS. A. REED, 


CHICAGO Sc sires: 


Retort and Fire Brick Co., 





GEO. C. HICKS, 
Prest. 


Parker-Russell 


Fire Clay Goods of all Kinds, 
AND BEST QUALITY ONLY. 
Regenerative Furnaces & Water Gas Goods. 
45th St., Clark to La Salle, Chicago. 


Me. mod-Jaccard Bldg. , Pooms 307 & 308, 


CITY OFFICE: : 
Broadway and Locust Street, St. Louis, Mo. 


PROPRIETORS OF THE 








GEROULD'S IMPROVED RETORT CEMENT, ===> sat usa in 
A SS SF OS SS CRE Oe Se, ON) GAS COMPANIES 
e 


or use. Economic and thorough in its work. Fully warranted | we have studied and perfected three important points. Our re- 


o stick. For recommendations and price list address torts are made to stand changes cf temperature, the strongest 
| heats of the furnace, and the abrasion of feeding and emptying. 


C.L. GHROULD & CO., 
5S & 7 Skillman St., 


making up all bench-work joints. This Cement is mixed ready | 


We furnish and build Half-Depth or Full 
REGZNERATOR FURNACES 
| of differ-nt kinds and most approved styles. 


Western Agent, H. T. GEROULD, Mendota, Dl. | 


Brooklyn, N.Y. 


Correspondence solicited. 


| 
| THOS. SMITH, Prest. 
| 


Mining and Mfg. Go., 


OAKHILL GAS RETORT & FIRE BRICK WKS | 


—— 


AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles, 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental! Tiles and Chim. 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 imches) Baker Oven Tiles 
12x12x2 and 10x 10x32. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 





Sele Ageuts the New England States. 








1889 DIRECTORY 1889 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, - = * 


-$3.00. 


A. M. CALLENDER & CO. No. 42 Pine Street, N. Y. City. 
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HENRY MAURER & SON, RIND. BREDEL, 


ReTORT WORKS Frortion and Eguigmelt of Gas Works 


Clay Gas Retorts, SOLE PROPRIETOR OF THE 
BHENOH SETTINGS, FETLOBRINNE: PATENTS 


Fire Brick, Tiles, Etc. 
- FOR NORTH AMERICA. 


GonerforGasFurnace REGENERATIVE FURNACES, 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 








SEHLE-SHALING MOUTH PIBCES. 
(Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 
TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GA SHOoOLDERS. 


Bredel’s Automatic Gas Governor. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis; and Mr. Theo. Forstall, Chicago, Ils 
For further infomation, address 


Materials furnished and Benches erected by HR, EiD - BR BD Es c > | 
J. H. GAUTIER & CO., - Jersey City, N.J.| No. 208 East Seventeenth Street, N. Y. City. 


Address as above, or D. D. FLEMMING, Jersey City, N J. 




















HENRY PRATT «& CO. | —— 

en ra nantholggag Office and Works 
saree” | PRATT & RYAN WATER GAS GENERATORS, | s¢9:057: 

mer ienmeg or Arranged to Use Either Crude Oil or Naphtha. So. Halsted St 








aveoracion of | GONUBNSERS, SCIUDDErS, Purifiers, and all Apparatus for Coal or Water Gas. | cuieaco, 1. 


Old Works. 
IRON ROOFS, BOILERS, TANKS, ETC. 
Orders and Correspondence Solicited._ 





———- —_ 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & SAYRE MP6. CO., 


No. 245 Broadway, = = =~ = New Yerk City. 

















WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 

‘*We have 320 Brenuer Self-Sealing Lids in use at this Station, built by the Smith & Sayre 
Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Retort Door. entire satisfaction.” 
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GAS AND WATER PIPES. GAS AND WATER PIPES. 


ENGINEERS. 





JAS. P. MICHELLON, Sec. 
WM. SEXTON, Supt. 


mets 


SAM’L R. SHIPLEY, Pre> 
HENRY“B. CHEW, Tre 


_gucbSnek IRON 








565 =s-—e— 


i a 


Cast [rol bash Walt Pipes, Sip rales, rin Aydrants, Gasholders. &c. 


Office, Rooms 61 and 63 Bullitt Building, 131 8S. 4th St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 
New York Office, 160 Broadway. 


} CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 

















Works at Phillipsburgh. N. J. 





Flange Pipe for Sugar House*and Mine Work. Branches, Bends, Retorts, etc., etc. 








DENNIS LONG & COMPANY, 





Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 











Kine’ S ‘Treatise on . Coal Cas. 


A stan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances. 


In 8 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 


P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wk 
R. B. KINSEY, Secretary. F. A. KNopP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd., 


Reading, Fa. 





Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 © Broadway. 6. as 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINCS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 











GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Chio. 


M. J. DRUMMOND, 











SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


_EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 








MANUFACTURERS OF 


.. |CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor, 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


WM. MOONEY 


(Successor to WM. FARMER) 











-| No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 


WML. GARDNER, 
Cas Engineer, 














Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas pants, or 
who contemplate the erection of new works, will find it to their 
interest to open correspondence with the above. Plans mad 





AM. CALLLENDER & CO., 42 Pine St.. N. Y. 


and estimates furnishei. 
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BARTLETT, HAYWARD & CO. 


ott tone nad. 
I COLI I ADID MILLA PSR ~ 








Triple Double, & Single-Lift —— PURIFIERS. 
GASHOLDERS, i CONDENSERS. 
ion Holder Tanks. Hs — Scrubbers, 
nOOF FRAMES, | E  BENH CASTINGS, 
Cirders. Be (OIL STORAGE TANKS 








BHAMS. Boilers. 


The Wilkinson 1 Steter ¢ in Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL TON BOILERS. 
Gas Works) Designed and Constructed. 


Pascal Iron Works, «*"s2="*° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 











CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, VWater & Pagar Works 


h ings. | 
Bench Castings pm i wa awa aw i R { 


Iron Roofs. 


Condensers. Street Stops, 
Scrubbers. | | Valves, etc. 
Purifiers. : Stand-Pipes. 
Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, and Triple-Lift Cas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 
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400 Hanuiiabees st., EE a ey PA... 


Gast ‘IRON PIPE, 


=~,. __ Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE raves, WITH 














OR WITHOUT WROUGHT IRON 
ee f OR STEEL TANKS. 


eed 
eee? 
joe t tee, ST e+. 
rs 
~.~, wvyvfFeite™™ YH § .  § ARO i 
—<—/o~ 7” eEe_™ AH FX YR “DD 


TD kk — A PURIFIERS, CONDENSERS 








Scrubbers. 
BHN C x WORK. 


lron Floors and Roos, Plate Girders. 
Sek Heavy Loam Castings. 
rat ij 
I HYDRAULIC WORK. 





Lamp Posts, Valves, Etc. 


ROOTS’ NEW GAS EXHAUSTER. 











The Only All Parts 


Exhauster Requiring 
Made with Alteration 

Provision for are External 
Taking up and Easily 

Lost Motion Accessible. 


or Wear. at all Times. 








Send for Descriptive Catalogue and FPrice Iuist. 


P.H. & F.M. ROOTS, Patentees and)Manufacturers, CONNERSVILLE, IND. 


S. S. TOWNSEND, Gen. Agt., 22 Cortlandt St.,-N. Y. COOKE & CO., Selling Agts., 22 Cortlandt St., N. Y. 
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GAS WORKS APPARATUS AND a GAS WORKS APPARATUS AND CONSTRUCTION. 
SR. FLOYD & SONS, CONTINENTAL IRON WORKS. 


THOS. F. ROWLAND, Prest. WARREN E. HILL and CHAS. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr? 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINEERS AND MANUFACTURERS OF 


Cas Holders 
CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELP-SEALING RETORT LIDS 
Hydraulic Mains, 


And all other articles connected with the man- 
ufacture and distribution of Gas. 


Oregon Tron Works, 
W. 20th & Qlst. Sts., bet. 10th & 1lth Avs., Th 
NEW YORK CITY. | a 
Engineers and Contractors | #8 


FOR THE 


CONSTRUCTION OF Game 
GAS WORKS. — 


MANUFACTURERS OF | H. RANSHAW, Prest. & Mangr. Ww. STACEY, Vice-Prest. T. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


All Kinds of Castings ad) STACEY MEG. CO. 
General Ironwork pels 


cas apvanarus, sitgle and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS. BRIDGES. LAMP POSTS 
Regenerative Furnace Castings. ’ ’ ’ 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 
Street Drips and Connections, 


Valves, COKE CRUSHERS, BENCH CASTINGS, 


Hydraulic Hoisting Purifier Carriage, And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Self-Sealing Retort Lids, Improved Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, 














Foundry : Wrought Iron Works: 


Seller’s Cement. 33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street. 
Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. Ctncinnat, Onio om 





Bal Hl Foundry CO. 12, DEILY & FOWLER, 11H) 


Laurel Iron WorkEs. 


Address, No. 39 Laurel Street, Philadelphia, Pua. 
CHICAGO, ILL. BUILDERS OF 


Gas Works Apparatus, G@ ASEOLDERS., 

















FOUNDERS AND MACHINISTS, 














i ic. 
PURIFIERS, CONDENSERS, Single and Telescopic 
ztolders Built 1884 to 188s, Inclusive: 
Bench YW or k_z& Newport, R. I. Long Island City, N.Y. Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 
Portland, Oregon. Macon, Ga. New Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d) 
Allegheny, Pa. (2d.) York, Pa. Salem, N. J. (3d) Norwich, Conn. Tacony, Pa. (two) i 
SPECIALS LAMP POSTS Atlanta, Ga. (2d.) Chester, Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
3 J N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. 7 Binghamton, N. Y. 
Lynchburg, Va. (2d.) Statea Island. . p 7 Little Rock, Ark. Northern Gas Lt. Co., of Concord, N. H. 
Sey Cc RFR. uo B B ES R oe * Saylesville, R. I. Saugerties, Irvington, N. Y. New York, N. Y. Dover, Del. (2d) 
Rondout, N. Y. Clinton, ae, (ao Mills)South Boston, Mass. basa a . ¢ —_ _ ‘ mn 
Atlantic Cit, N. J. Chattanooga, Tenn e, N. Y. mantic, Conn ew London, Conn. (2d) 
Iron Roofs and Floors. Augusta, G y Galveston, Texas. (3d.) Woodstock, Ont. Montclair, N. J. West Chester, N. Y. 
ee a Waltham, io (2) Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shore, L. I. 
Plans and Estimates furnished for new works or extensions of Mahanoy City, Pa. Fort Plain, N. Y. Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga. Woodstock, Ont. Erie, Pa. 2d) 
SMITH & SAYRE MFG. COMPANY, 


G. G. PORTER, Prest. 245 Broadway, N, Le CHAS. W. ISBELL, Sec’y. 


Machinery & Apparatus for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, ete. Purifying 
Boxes and “Standard” Scrubbers, Isbell’s Patent Self-Sealing Retort Doors, 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


mrp sre Ee TINTS & CGO.w, « sesvenss 
228 & 229 Produce H=xchange, New Yor E. 


Cable Address, ‘‘PERKINS, NEW YORK.’’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


HOW. W. LL. SCOTT, Prest. M. HoH. TAYLOR, Vice-Prest. 








This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FPOoOiInTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 


Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BEN TUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY. 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


750,000 Candle Feet of Gas, and 26 Bushels 








10,000 Cubic Feet of 75 Candle Cas, ) 
or15000 joo of merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 








JAMES & WILLIAM WOOD, The Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES. 
No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. ALSO MANUPACTORERS OF 


Proprietors of the BATHVILLE COLLIERIES (which produce the | “~ 5P0ci#) Grade of Naptha for 


lebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and one Compantee 
ae _ > Shields, Caiman, Drempeler, and) con enaouie GOAL GAs. 
other Collieries. This Firm offer 


Correspondence solicited. 


ST AN D ARD Cc ANNELS, Ho, 43 Bastia Avenue, Cleveland, Ohio. 


Unequaied as Gas Enrichers. To Gas Companies. 
Also, WEST FAIRMONT CAS COAL, of Wi Va inser S stated pressure, sont ta am any amoun 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


Agency for U.S., Room 93, Nos. 2& 4Stone St, N.Y.City)  * Sry Oxewne: 


248 N Sth Street, Phila, Pa. 




















Analyses, prices, and all furtber information furnished on application to 
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COKE CRUSHERS. 


GAS COALS. GAS COALS. 





Newburgh Orrel Coal and Goke Co. 


MINERS AND SHIPPERS OF 


STEAM, SMITHING, AND GAS COALS, 
Foundry and Crushed Coke. 
Home Office, 33 §. Gay Street, Baltimore, Md, 


CHAS. MACKALL, Gen. Mans 
CHAS. W. HAYS, Agent, No. 1 Broadway, 


Shipping Wharves, Locust Point, Baltimore. 











The Despard Gas Coal 00, 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, | 


AND MANUFACTURERS OF 


COrk: FE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German St., ‘“ ae 

ROUSSEL & HICKS, k BANGS & HORTON, 


NTS. 
71 Broadway, N. Y. KS, AGEST: ) 60Congress8t., Boston. 

















Keller's bistable Coke Crasher, 


SIMPLE, STRONG, AND DURABLE. 


0. M, Keller, sec. & supt. Gas Lt.& Coke Oo. Columbus, Ind, 


Correspondence Solicited. 








King’s Treatise on Goal Gas, 


The most complete work on Coal Gas ever published. 


Three Vols. Bound, $30. 


1-4; 


ef 
PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes, 








Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





: Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 
Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, Prest EDMUND H. MCCULLOUGH, V.-Prest. CHas. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 




















Since the commencement of operations by this Company its well-known 


Coal has been largely used by the Gas Companies of New England and the 





| Middle States, and its character is established as having no superior in gas- 
| giving qualities, and in freedom from sulphur and other impurities. 





Principal Office, 224 South 3d St., Phila., Pa. 








WiM. HENRY WHITE, 


No. 


S2 Pime Street, 


= = eee On Clty. 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 


And the Martin Water Gas Process. 
Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished, 
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GAS METERS. 





GAS METERS. 





GAS METERS. 





JOHN J. GRIFFIN & CoO., 
Gas Meter Manufacturers, 


Philadelphia, Iwew York 
and Chicago, 


Will Occupy this Space Hereafter. 











Dry Gas Meters. 


With 40 years’ experience and the 
best facilities for manufacturing, 
is enabled \o furnish reliable work 
and answer orders promptly. 


NAT SANIT. TUES, 


No. 153: Franklin Street, Boston, Mass., 


MANUFACTURER OF 


Pressure and Vacuum 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


Patent Cluster Lanterns for Street Illumination. 








250 & 262 
Pearl Street, 


MANUFACTURER OF 


JOHN HILLEN’S BROOKLYN GAS METER WORKS, 723" 


IMPROVED GAS METERS 


REPAIRING OF METERS (of all makers) a specialty. All defective tomes © ry are replaced without extra 





CHARLES E. DICKEY 


—. A aah is —_— with all work sent from this shop 


JAMES B. SMALLWOOD. 


rite for Price List. 





CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


BALTIMORE, North & Saratoga Sts. 


NEW YORK, 766 Broadway. 


a Success 9 


and 


Established 1866. 


BOSTON, 4 Central Street. 


CHICACO, 197 Michigan Street. 


ST. LOUIS, 1115 Olive Street. 


SAN FRANCISCO, 330 Pine Street. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 


- “Perfect ” 


Gas Stoves. 





SCIENTIFIC BOOKS. 





All books forwarded rit express, upon receipt of price ; 
We take pains in forwarding any other Works desired. Remittances by check, draft, or P.O. money order. 


KING’S TREATISE ON THE ees see OF COAL | | Bau; ITS HISTORY AND USE, by PRoF. THORPE. $3.50. 


GAS. Three vols; $10 per vi 

GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3.00. 

GAS CONSUMER’S GUIDE. $1. 

A GUIDE TO GAS LIGHTING. 40 cents. 

GAS ME —~‘ge rg AND GAS METER TESTING, by F. W. 
EAaRTLEY. $1.60 

GAS CONSUMER'S HANDBOOK, by WILLIAM RICHARDS, C-E.; 
18mo., Sewed. 20 cents 

A PRACTICAL TREATISE ON GAS AND VENTILATION, 
with Special Relation to luminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 

PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 

ond edition. $5. 





GAS WORKS OF LONDON, by CouBURN. 60cenis. | 
THE GAS FITTER’S GUIDE, Showing the Principles and Prac- 
a — Lighting with Coal Gas, by JOHN ELJREDGE. 40 


MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 
GAS W “ae AND MANUFACTURING COAL GAS, HUGHES. 


TH MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. 1, 
we — GAS ENGINEERING STUDENTS, by D LEE. | 


HOW. To MANAGE GAS, by F. WILKINS. Paper. 20 cents. 

THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Suce. $1 40. 

DISTILLATION OF COALTAR AND pepecemanas. LIQUOR, 
by Geo. LUNGE. New Edition. $12.50. 

ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50. 





A. M. CALLENDER & CO., 42 Pine Street, New York. 





if sent by mail, postage must be added to price given. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 

bag ee COALS AND CANNELS, by D. A. GRaHAM. 
‘0 , Cloth. 

GAS COMPANIES DIRECTORY. . 

GAS VERSUS ELECTRIC LIGHT. 50 cents. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. . 

DIGEST OF GAS LAW 

GAS ENGINE — ATOR DIAGRAM. by W. E. AYRTON. 


Paper. 20 ce’ 
= PIPES ‘AND PIPE JOINTS, by M. M. PATERSON. 


DESIGNING WROUGHT AND « re a WORK, by H. 
ADAMS. Paper. Three its each. 
NOTES IN MECHANICAL EAGINEERING, H. ADAMS. $i. 
STRAINS IN IRONWORK, by H. ADamMs. wht ie 5. 
Ong, oe ins ae ARRANGEMENT, CONSTRUCTION, 
ANT, AND MACHINERY. $8. 
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GAS METERS. GAS METERS. 





GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. McFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: ] GSAS STOVES. Agencies: 
. SUGG@’S “STANDARD” ARGAND BURNERS, | 377 Elm Streets Cancinnath: nic 
512 West 22d St., N. We SUGG’S ILLUMINATING POWER METER, 244 & 246 N. Wells Street, Chicago. 
| 


S10 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. 222 Sutter Street, San Francisco. 








EIB LME & MceciILHENN ty, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 








—_ 





WM WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK. Vice-Prest. 8. L. JONES, Sec. 8. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER CO, 


Successors too WW. WW. GoonvnDw in cé& CO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York City. 16 Dearborn, St., Chicago, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylinarical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


CGoodwin’s Improved Lowe’s Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class in covery particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 





D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished' 1854.) 
51 Lancaster St., Albany,N. Y. 34& 36 West Monroe 8t., Chicago, Ill. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ©TO 
Also STAR GAS STOVES, RANGES, and HEATING STOVES. 








We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
fowl justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from car establishment will bear the State Inspector's 
Bapes, and will be fully warranted by us. Our Anaual and Calendar will be sent to Gas Companies upon application, 
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GAS STOVES. 


GAS STOVES. 


GAS STOVES. 





THE GOODWIN GAS STOVE AND METER CO., 


1012-18 Filbert St., Phila, 


142 Chambers St., N. Y,, 


76 Dearborn St., Chicago. 


Agents, WALDO BROTHERS, 88 Water Street, Boston, 


WM. W. GOODWIN, Pres. and Treas. 
W HH. MERRICK, Vice-Pres. 


SAMUEL V. MERRICK, Supt. 





3 LEWIS JONES, Sec, 


G,. B. EDWARDS, Mang’r, N. Y, 
8. 8. STRATTON, Mang’r, Chicago, 


SOLE MANUFACTURERS OF THE 


“SUN DIAL” 


GAS STO V ES, 


The Most Economical, Efficient, and Durable Gas Stove Made. 
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GAS COOKING STOVE, No. 8 C. 


SIZE. 

Stove. Oven. Roaster, Top. Length over Ex. 
87 in. high. 12 in, high. 12in, high, 24 in, long. tension Shelves, 
20 in. wide. 17% in. wide. 18 in. wide. 21 in, wide, 36 in, 

12 in, deep. 13 in. deep. 


This Stove has four burners on top, and double oven burner. ~ 

Consumption of gas with all burners in use, 42 feet per hour, at 1 inch pressure, 

The top is made in sections, so that a greater variety of cooking utensils may be used. 
By lifting out the covers and crosspieces and putting in a suitable forked ring, which is 
sent with each stove, a wash boiler or other large utensil may be set over two burners, 
our No. 87 GRIDDLE also fits in the same position, The roasting oven 1s pro- 
vided with a cast-iron door. 


All Fittings are Nickel- Plated. 





“RADIANT” BOILING STOVE,WITH 
REGENERATIVE BURNER. 
Size, 6% inches diameter, 2 inches high. Consumption, 62508 





GAS COOKING STOVE, No. 7 B. 


SIZE. 
Stove, Oven, Roaster. Top. Length over Ex 
Siin. high,  9¢in. high, 101in, high. 2iin.long. tension Shelves, 
Win.wide. i4%in. wide, 15in, wide, 16 in. wide, $2 in, 


12 in, deep. 13 in. deep. 


This Stove has three boiling burners in the Top or Hot Plate, and one 
single oven burner. 

This cut represents our New Style Cooking Stove, As will be seen, it has 
an ornamented cast-iron Base and Front, and extension shelves. The Oven 
Burner, which is atmospheric (unless otherwise ordered), is of an entirely 
new and improved pattern (patent), The ovens are of greater capacity than 
those of the old style. The Top, in conjunction with the Outlet Pipe, is 
designed to carry off all the products of combustion, if desired, but they are 
also supplied with a loose ring which converts it into an ordinary open top 
stove, 

The consumption of this Stove is 35 cubic feet per hour at 1 inch pressure, 
with all Burners In use, 


All Fittings are Nickel-Plated. 




















OT PLATE, No. 111. 


Size, 36 in. long, 12 in. wide, with three double burners, 6 taps. 
Consumption, with all burners in use, 46 cubic feet per hour, with 1 in, pressure, 


(er bour at 1 in. pressure, ¥¢ in, supety pips ePould be use where the pressure is 1 in. or over, 














